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(57) Abstract: A high resistance on PC-based herbicides or sulfonylurea-based herbicides can be exhibited. Genes encoding the 
~ following proteins (a) or (b). (a) A protein comprising an amino acid sequence represented by any of SEQ ID NOS:2, 4, 6 and 8. 
^ (b) A protein comprising an amino acid sequence derived from an amino acid sequence represented by any of SEQ ID NOS:2, 4, 6 
f^) and 8 by substitution, deletion or addition of one or more amino acids, having a resistance against pyrimidinyl carboxy herbicides 
QO and having an acetolactate synthase activity. 
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Tir h?LMfe'»-^— £ (^Ts TALSJ tl^o) W\ a^iX^. /^UyWy 

TV^^^l ^^^p^ttT^I^ > ffi^<^0£^K 0y^.riB*-aiS (Saccharorayces cere 
visiae). *J3§0 (Escherichia colih * X 5 ^ 7 * IS (Salmonella typhimuri 
urn) ^tCjoV^^J^Bj^tb-CV^o 

(Chipman et al. , Biochim. Biophys. Acta. 1385, 401-419, 1998) D ttjftiJ-^ 
3-=:^ •etb^Hllv IH N Ilv GM, Ilv BN^n^te&ISL'CV^o — 

i»igtf>#'S\ ALsft, *#*-e ^« t mmiz.f&mv?^- y htm 

^1^:/^= $/ h £ >?Pb & 9 (Pang et al. , Biochemistry, 38, 5222-5231, 1999) % 

h £$|J#P1^^- — y h 5 - tiSftJfe^t" V>S (Hershey et al. , Plant 

Molecular Biology. 40, 795-806, 1999) . 0»Jx.H^ SK^Wfc© * = tf>#£\ A 

LSOfcfejfci^a-^ y b«,SuRAS.t) ? SuRB©2oC0it^^-^i(- iotn- K£ft(L 

ee et al. , EMB0 J. 7, 1241-1248, 1988), h a = ALS^tta^^ 
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^-5, Ht> als l&tfals 2(D2^(DlAm^&{t^^-V^tlX^^ (Burr et a 
1. , Trendsin Genetics 7, 55-61, 1991 ; Lawrence et al. , Plant Mol. Biol. 1 
8, 1185-1187, 1992) 0 bta-KtSlffHtHlttt, 
mm<Om^s */^*:tt^&<T9bf K^S/* (Arabidopsish 1-**, 
3-r*rSi (XanthiumK 7^7^ (Amaranthus) %.Tfi*V*c*? (Kochia) fclO 
^X$Z±Km.&mU$&:M£fr-C^2> (Chipraan et al. , Biochim. Biophys. Ac 
ta. 1385, 401-419,1998^^^^ W097/08327#fi?Jo ^Mt^-eikSIH 

^Sti^H^S, ioiH, 2ooi) -efo^o 

£tfS£nfe;fr-CV^ (Ray, Plant Physiol. 75, 827-831, 1984; Shaner et al. , 
Plant Physiol. 76, 545-546, 1984; Subramanian et al. , Plant Physiol. 96, 
310-313, 1991; Shimizu et al. , J. Pestic. Sci. 19, 59-67, 1994) e 
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1 



mm 






Ala90Thr 


IM 


Ala96Thr 


AlalZ2Val 




Ala96Val 


Alal00Thr 


IM 


Ala96Thr 


Alall3Thr 


IM/SU 


Ala967hr 


Metl24Glu 




Met98Glu 


Metl24Ile 




Met98Ile 


Metl24His 

I IC L i l.fm I 1 1 




Met98His 


rid n L 3 


su 


Prol71His 


Prol89Thr 

r 1 \J 1U III 


su 


Prol71Thr 


rfO XO -7-3 tSl 


su 


Prol71Ser 




su 


Prol71Arg 


1 1 U lO Jl- CU 


su 


Prol71Leu 


PrnlRQfil n 

r I UXO^U LI 1 


su 


Prol71Gln 


r(U XO -?r\ lu 


su 


Prol71Ala 


D m17^ or 




Prol71Ser 


r i u ±*zj uu Li i 


su 


Prol71Gln 


P rn 1 Q A 1 n 

r I U AJ yJr\ LU 


su 


Prol71Ala 


PrnlQfiSpr 

r 1 ux^ujci 


su 


Prol71Ser 


Prol97Ser 


su 


Prol71Ser 


Prol37deletion 




Prol71deletion 


Prol88Ser 


IM/SU 


Prol71Ser 


Pro— >rte 




Prol7Ule 


Pro— > Ala 




Prol71Ala 


Pro— »Leu 


su 


Prol71Leu 


Prol79Ala 


su 


Prol71Ala 


Prol79Gln 


su 


Prol71Gln 


Prol79Ser 


su 


Prol71Ser 


Prol79Lys 


su 


Prol71Lys 


Pro— >Gln 


su 


Prol71Gln 


Pro— >Ser 


su 


Prol71Ser 


Pro— »Ser 


su 


Prol71Ser 


Pro-*Ala 


su 


Prol71Ala 


Argl99Ala 




Argl73Ala 


Argl99Glu 




Argl73Glu 


Alal83Val 




Alal79Val 


Phe206A rg 




Phel80Arg 



Zea mays 

Arabidopsis thaliana 
Xantium strumarium 
Beta vulgaris 
Arabidopsis thali ana 
Arabidopsis thali ana 
Arabidopsis thaliana 
Lactuca serriola 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Kochia scoparia 
Brassica napus 
Nicotina tabacum 
Nicotina tabacum 
Nicotina tabacum 
Arabidopsis thaliana 
Arabidopsis thaliana 
Beta vulgaris 
Sisymbrium orientate 
Brassica tournefortii 
Scirpus juncoides 
Scirpus juncoides 
Scirpus juncoides 
Scirpus juncoides 
Scirpus juncoides 
Lindernia micrantha 
Lindernia procumbens 
Lindernia dubia subsp. 
Lindernia dubia 
Arabidopsis thaliana 
Arabidopsis thaliana 
Xantium strumarium 
Arabidopsis thaliana 
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M2 



mm 






m tt/frfs-f^ALsysy^ 


Kochia scoparia 


Asp260Gly 


SU 


Asp242Gly 


Kochia scoparia 


Trp487Arg 


SU 


Try465Arg 


Kochia scoparia 


Asn561Ser 


SU 


Asn539Ser 


Kochia scoparia 


Trp570Leu 




Trp548Leu 


Gossypium hirsutum L. 


Trp563Cys 


SU ? 


Try548Cys 


Gossypium hirsutum L. . 


Trp563Ser 


SU ? 


Try548Ser 


Brassica naous 


Trp557Leu 




Try548Leu 


Zea mays L • 


Trp552Leu 


IM 


Try548Leu 


Nicotina t aba cum L. 


Trp537Leu 


SU 


Try548Leu 


Arnhi doosTs thaliana 


Trp574Leu 




Try548Leu 


Ar/ihi doosis thaliana 


Trp574Ser 




Try548Ser 


Arabidonsis thaliana 


Trp574deletion 




Try548deletion 


Xantium strumarium 


Trp552Leu 


IM 


Try548Leu 


Oryza sativa. 


Trp548Leu 


PC 


Try548Leu 


Amaranthus sp. 


Trp569Leu 




Jry548Leu 


Amaransus rudis 


Trp569Leu 


IMI 


Try548Leu 


Sisymbrium orientale 


Trp-»Leu 




Try548Leu 


Zea mays 


Ser621Asp 


IM 


Ser627Asp 


Zea mays 


Ser621Asn 


IM 


Ser627Asn 


Arabidopsis thaliana 


Ser653Asn 


IM 


Ser627Asn 


Arabidopsis thaliana 


Ser653Thr 




Ser627Thr 


Arabidopsis thaliana 


Ser653Phe 




Ser627Phe 


Arabidopsis thaliana 


Ser653delition 




Ser627deletion 


Oryza sativa 


Ser627Ile 


PC 


Ser627Ile 


Kochia scoparia 


Val276Glu 


SU 





(Kathleen et al. , EMBO J. 7,1241-1248, 1988; Mourad et al. , P 
lanta, 188, 491-497, 1992; Guttieri et al. , Weed Sci. 43,175-178, 1995; 
Bernasconi et al. , J. Biol. Chem. 270, 17381-17385, 1995& #MBg63-711 

3— K-f-^^O (Mourad et al. , Planta, 188, 491-497, 1992; Lee et al. , F 
EBS Lett. 452,341-345, 1999&TJ^|l¥5-227964^k$ft#BgK *;V*~JV?7 V 

K1~5 h<D (Kathleen et al. , EMBO J. 7,1241-1248, 1988; Bernasconi et al. , 

J. Biol. Chem. 270, 17381-17385, 1995; Hattori et al.,Mol. Gen. Genet. 

246,419-425, 1995; Alison et al. , Plant Physiol. Ill, 1353, 1996; Rajase 
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karau et al. , Plant Sci. 119, 115-124, 1998, #HBB63-71184#^«, ttH¥ 
4-311392#^»Rt^ Bernasconi et al. , US Patent 5633437, 1997#H8K ^ 
ttPC*Bfe<L»»Ci***«tttt«r*i-*ALS«r a - Ki-5 ^^(^ &. 9*^^ 

K526iai^^8«*5l^*, loiJC, 2ooi) a***? btb§„ ^7^ra 

5W^fcfc£*bT^5(Mourad et al. , Mol. Gen. Genet, 243, 178-184, 1994) c 

(Ott et al., J. Mol. Biol. 263, 359-368, 1996. 4«BS63-71184 
■*4fc*U 4#BB¥5-227964^«, »* s PH-504213*^*#flR)^ li^^i 0 

ov^^tt^W^Stt-C**:!!**^**^, PC3Rtt*3ffl«»:tfi*r»*i:U PC 



sc^m#. tffc-e^*^-*"**^ «M*4fo©Wtf#ife;&tj\ ^a^^ai^^- 

5 m^<a r ^ / £ ^ £>t£<£> r ^ / ifc-cM u r fc s & hals#pc^ i&sftJ 

(1) ^r<^ (a) xn (b) ©^^^«t«r=i-Ki- 
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(a) IE?lJ#-S§-2, 4, 6*5«tt>*8 (DV>-f^^l o^fHic^T 5: y^gH^J^fe^ 

(b) |3^lJ#-§-2, 4, 6*5j;t/8<DV^-ftb^lo^|B^(DT5: /^|B^JtC*5tt 

(2) *^c, (1) fB«4^>3t^^J; V) 3 - K$tl57t hfLMi/V 

(3) £bfc, *3SPJ!te, (1) !5^(D5t^Sr^-r6mmx.-<^^--efe5o 

(4) ^fetc^fc, (3) t&m.<Dum^-^ t—^-tzMmumw- 

(5) ^^(c^fc, *mwte, (i) ia^<Dit^^^-b, t°y ^ ^-/^^Tjf 

^t&MM ^l"f- 3 State £ mm -C 5 o 

(6) ^b^-^fc, ^bj«, (5) mm.<Dffi.m&s t s y^^/^;v#^^ 

(7) Ztbte&fr^&Wfe, (1) IBm^jt^Sril^-^-i U-C^U, 

*mm<DT-t h%&i/>-?~- &m:fc^-*=t— Ft-SaHS^y- umt, i^^als 

fiv @aM#-§-2, 4, 6&t/8 m^na^r^ yms2?iJ£#/u-ev^ 0 
ga^ij#^-2©r^ y®?@a^ij-efi^^ALs^^^^^<DT5: ymmm~&tfz> 

2<DT % /^IE?IJ£r^tf^MALS^ ^°^|C£ N rpi71H/R172S^MMALS^ W< 
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^KJ rpi71H/R172S^^Mj ^l^^o 

IE?iJ#-§-4 or 5 y BHEyJ"? ALS* y^7f©7 5 7 HftBB^tf In *5 S 

4 5 y mmm&'Ste&MMAlS? rpi71H/W548L^MMALS 
JLit. TP171H/W548L^^MJ t $£&o 

niss^^o y vast ^^-^^K:«*$tb5 tife^ »^SIals^ w^^ff© 

f 607$; ^iB^J^-^tf^MMALS^ V^SC£> rpi71H/S627I^^ALS^ >- 
^SfJ Xl± rpi71H/S627I^^Mj ^I^^o 

75 ymiB^!J(-*5tt ; 5548#@<D h ]) h 7 r c -i' 'WflHfe £ £ £ t>l-s 
If &MALS ^V^^f ©7 5 /@?MH^J(C*5ltS627#@<^-fe U V^S-f V S^^lC 
figl£*L-C^5o SB^J#-^80T5 /^8B?iJSr£if^MALS* v/^flr, rpi 

71H/W548L/S627I^MALS* «jX»±rpi71H/W548L/S627I^^Sj t 

|©7 5 /^iE^JttP171H/R172S^^MALS^>-^^^tr^UT*3t) x H?iJi£>7 
5 / gfcffi?!lW:P171H/W548L£JI3!ALS* y/^f^Ut^^ E?JI©75y^ 
HE^JliP171H/S627I^^MALS^ y/^f^ttfe!3 1^757 KBB^J ttP 

171H/W548L/S627I^^MALS^ V^RSr^ tTV^5 0 
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Z.ZX\ PCJfcfo&fflk Itlj:, it 1 iC^i-J; 5 bispyribac-sodium, pyrit 
hiobac-sodium, pyriminobac^T'^il^'t"^) t # s ~CcF <5„ 
itl 



/ n — x ^W/COONa 




°V< ° 0H3 OOH, 

OCH3 

bispyribaosodium pyrithiobac-sodium pyriminabac 



^2 

,CI 




SQ2NH-C-NH- 

OCH3 

chlorsulfuron 



4 J ^W&MM t LTB> it 3 fd^-t-J: 5 imazaquin^r^l^-r ^5 

to 3 



C07 



H o 



unazaquin 



P171H/R172S3EHSiALS^ W^^Sttt. P171H^VMiR172S^^-e^'^S 
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172S^»N^fiItfc5o iftn«!, P171H/R172S^HMALS* 
ft«\ ¥$n?ttlM b2E^-e*>«R172S2EII*^ P171H^^ALS*>v^Stk: 
& fi" § jS^tt ^ Ji £ ^ ^ & «> 

P171H/W548L^MM^^^^®«. P171HSfeV^f4W548LSrJjii!hT?^r-r«3Eft 
M ALS y/< ^ K £ it tfe I- "C 0f S tf> ^m^Rl » b T «*Lfc S#H4 & 5*1" 1£ »* T* * 
< % P171H^V>ttW548L*^^^5^SALS^^^ft*n^noig^Lttd*e> 
^SJStbSSfitttJ: 5 *>«Hfc«ttttSr*r. mw1-*U3, P171H/W548L&S3!* 

£ ^{d, #{31, P171H/S627I^S* W^RfS, P171H^V>«S627I?T^T?^r 
-T -S^MMALS^ Jt Jfctfc bTBff^<7)|^«J^*f UT^tb^^CttSr^-t" 

< ,P171H^V^(iS627lSr^-C^-f-5^MALS^ JC ^;ft^n<D3® 

tfLtt^b^ffly^ttSffi^LttJ: 9 t>mtitci&#iVk*7F-fo glWi-*U2, P171H/S627 
im^M? I"*? «ki N P171H^SM* l"^StRtfS627l3ES§J* RCOM^ 

$ fc>fcl£fc, <RMH, P171H/W548L/S627I^^M^^^«iis P171H, W548LsfcV^ 
W:S627I &mkX-m-f- 5 ^MMALS ? ^ f£ £ Jfctfc lsXffife<D $&&%\ l^jtf LTf 

fc##*b<* HB~2 oior^; / ^tfcsrt^J; «9$f* b< > i~iofi 
©7 5: ;tt'fc5:H s H^ bv\ 
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£ UT 171# @ &t>*172# l©7^/ MW<2T 5: / ^T-fe 5 C i: l£ bv\ IB 

^il#-i-4 0T5: y^SB^nc&v^Tte, r/>^<tt)i^±o7 5ytj t brm 

# S &tf548# @©7^ W©7 5 / ^"CfcS - t Ul\IS?IJ#-*§- 6 <D 

r s /^@a^J(-*3v>T«> r/M<Hito7^ij t LTi7i#ss.t^62 
7#i©7?;W©75 /ift-T**? 5 lv\ib?ij#-*§-8<2T5: /mia 

?lJJc:43V^Ttt N 4:% 1 £JLL©T $ ./Btl £LT171#@, 627# g &T/548 

<Dm.mnmnm?m-%- 2(dt%; wtwwk — k u @b?ij#-*§- 3 ©&3£E?iiw:ga 
y mmn @b?ij#-*§- 7 <Di«ia?ij r4E3W## 8®7^y ^mb^u & = — 

mz&^X, mfe<DT^ sm&=K- K-fS^ K>**l3 K^tJ: «9«mbrt^ 

HI2A,I1I2B,|112 C&t£|H 2 DfcCtbfe 4 «|g©3£S3!ALS^ i"*^St*r =* 
— K-f -5 SMSJ^JfcW^SlALS* — K-rs^a6E?!lt *JttiEUfc^ 

^r^^-To ft*^ HI 2 A, HI2B, EI 2 CXt^i 2 DlUfcV^ts — @ ©^SIB 
?iJfi»4lMALS* W?^®Sr^UT^t) , @ (^^SiB?lJttP171H/R172S^MMA 
LS* SC£^ UT*5 «9 % H^iJ g ©:££Ba?IJttP171H/W548L£SMALS* 

fC£^ LT*3 «9 % E^lJ g <^^SfB^J«P171H/S627I^^MALS^ W^f^Ut 
*5 V ,5E?Ua<7)igSSB^J«P171H/W548L/S627I^^MALS^ y/^f^tt^5„ 
£fc, ^BJ^^MALSJl^fis BB^i#^-l, 3, 5Xtf 7©V^tb^oa[ 
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x«5 0%JSJL±©*BlSH4«:^"-t"SDNAI3±)^>ry y ^ X J: «? 

^O^-?fc5 6 0lC, 1XSSC, 0. 1%SDS, ^JKft 0. IX 
SSC, 0. l%SDSRlttSm»*tM7'5^W*###tfbil 

•60 

K (SiB3t8c5££?*kjKK GeneEditor ftfftM), ExSite (* h ^ ^ i^— V*± 

£ fcUTPCRfe&tFSPR (self polymerase reaction) ^(31 j; 9, £rfc&^^tf>$& 

y — fetbSHMi* P — VCD^ hDNASrpBluescript II SK+tCih 

Tte, 4 hDNASr^^F-r^pBluescript II SK+£r^M£ tt, »tt3J>r *A 

L S5t^Sr7n^W-bfc-7 B 7-f^-^''\ PCRRfcSPRftT?3E»«r^tfWfK-S:'d- 
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t*SPRSfc-C-£j&i-5oPBluescript II SK+— * o — = bfc^^^ALS cDNA^b 

2 lil^i-T^ y^gB^IJ^^tP^^^ALS^ y/^fS:3- K-rS5tfc^%pGEX 2T 
^la^jAA^fcT"^^ 5: KteRice Mutant ALS cDNA 1 (FERM BP-7944) t UX N IB^IJ 
#^4l^t7^; /m@E#J&^tf^^MALS*^-^«£=J — Ki" SiHS^&pGE 
X 2T^lf.&#.iAAvfc:7 0 '7;* 5: KttKice Mutant ALS cDNA 2 (FERM BP-7945) t LT> 

£pGEX 2T{C|£^.jZ s / ! u^c7 p 7^ 5: KteRice Mutant ALS cDNA 3 (FERM BP-7946) £ 

fc^SrpGEX 2T^*a^-j2 t Ayfc^ P 7^ 5: KttRice Mutant ALS cDNA 4 (FERM BP-794 

J|o< WTrUAlT S 1#» 1 ^^6) 2002^3^ 8 0#tt-C^^^^ 



-t"-5 i: -5o 09:tf£% T^n^^Tll!)^ (Agrobacterium tumefaciens) 
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* fc % mmmALs * y ^ ? sr * =» — K-r s 3te? ^iwtts ttft \zM%u^t 

fctf$-e£5o $ bfc, y/^SSra- K-fSit^Sr^A-rS- 

Rfcmai&tM ^/y; ^^i^^jfc*i-rs^i4^#-^-t-s ^ fc ^-e# 

fc^5T\ ALS — K1-53t^fcJu IWf^l^^l- 

v ^ -C«C*b JiWiia «r ?^K*g«lr-t- « ae*SALS K"fS3t^fc 
BW»e^fcSr^Ti-5^^^-«r«[»3NllJiartfc*AU*:tft, ^«*t«J PC 

m^^is fc als * is*? st s: = - K-r s ate?- fc * fc b wakfi^** * 

Ufc^, ?J AiMf— y/^yp ^-fHf— ^3 ^v>«PCR fcJ:oT, rtufeit 
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s /M?iJ£JfctkLfcH|-e;fc3o 

Mals* y/^I©7-;y MftEyiJ«r Jfc« LfcmT-fc 5„ 

45^ olfiSE^J £ tttfc b fc ID ~e & 3 „ 

H2Ctt, H2B©*tT?*)!), JEftSULSat^oatatE^JXt^W^SlALSJt 

e-?- <DM&mn & j** u m -e $> 5 . 
^i&sia^J Sr Jfctfc bfc in -e fe 5 o 

|g| 3 te % Rb^JgcObispyribac-sodium^*i-i-'5^Stt ; lr^i"# , l4ia-efc ; 5o 
H 4 tt, Sr^^C^>bispyribac-sodiura}vl*i--t-§^S't4 : ^^i~ f l#i4Iil"efc^o 
gl 5 fi N Ga^j^Obispyribac-sodium^*j-r§^^:'14§r^-r j i#14li!"e*> ; 5o 
11 6 li. Vg»«E©bispyribac-sodium»c^--t-5«!Si4S:^i'Wtt0"e*>So 
EI 7 te. ^ft^(Dbispyribac-sodium(C*j--t"S^S'14 ; Sr^i"# , l40"Cfc^>o 

ID 9 Rb^J^<DchlorsulfurontC^-t-5^^tt^r^-t"#ttiaT*fe5o 

Ga^jft©chlorsulfuron|Jl^-t-5lRSi4Sr^i"4#ttS"C*>S- 
121 1 2*3:, Vg*JHSOchlorsulfuron|!:^i-*lBSttS:*i"Wttia'C*>S. 

A ^ n -v f^77^- i-7 7 ? *S * ^m-WtOD 525 nm©R3te£ £ <*>B8« 

gi5tt, ^^ALS^^^KS.TJ ? ^MALS^>'/N 0 ^S^fcM-t^bispyribac 
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-sodiumK:*t-i-5i«SttSr^i"#*feBlT?fc5. 

B16H:, g^MALS* StRtfSfcaSlALS* V^SCK^tSchlorsulfu 

ronfcM-r 5 m§:V£% *H4EI "C & 5 . 

Ell 7«t, i?£MALS* W?^KRnf^MMALS^^^SfK:*3^«ima2aquin 

018B}±, Ell 8 A«t'fe 0 „ B ^BfESTOi^SIEJiJ £ h =i >>ALS 

IU1 9AI1 Sr^j^S^^^^ScDNA^SiB^lJir^&McDNAl ^^SiHJlJSr 

H19B»4, E119A^tffc9, Sr5R3SSJ*3f5©^^ScDNAO|ftSBB^Ji:Sf 
tt^cDNA 1 ©ift3Ega3?iJ £ ifctfc bfc El-e 5 „ 

El 1 9 BO^#T?fc«?s Sr^Jffifc3fe©^^ScDNA<E>:lfc3£ia?!lti? 
ttMcDNA 1 (D M&mm % it $& U El T? & 5 0 

EI2 0«\ G1643T (W548L) ^^S.T^G1880T (S627I) ^fh^^mkX^ 
-TSALS cDNA<D^J&£: :ji*#J*t 5pGEX 2T©ft*£fe«ra*b;fc|g-T?*>5o$cPP 

H21tt, C512A (P171H) ^^DNAi)fJtS.T>*C514A (R172S) ^^DNA^^f^^^" 

m2 2&, C512A (P171H) SESXU J C514A (R172S) IIIr^tl^WtT'f t 
SALS cDNAtf)^J&£ ^tb^ri^j^-rSpGEX 2TO^^^^ LfcElT?*? 5„ * 

EI 2 3J* % C512A(P171H)/C514A(R172S)5r^r-rSDNASff>lT-^f^M^J&^^bfcEI 

EI 2 4 fi N P171H/W548L3ESHALS cDNA2&t*P171H/S627l3£S5!!ALS cDNAO-^^c 

mi-. 

EI 2 P171H/W548L/S627I&S3ULS cdM<D&f& t £ tLSr^-TSpGEX 2T 
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m 2 6 l£^MALS3t<(£^ = — K-T S^MMALS^ >v<?^ «<7)bispyriba 
c-sodium^^j-T 5 JBStt £ »t££»ALS * S"* ^ SC £ tttfc Ufc HI "C 5 0 
i 2 7 li, 2^^^M^^3^^^MALSjt^^ = - K-t-S^MMALS^ 

m W & MM-f Z> tc #> <D M & <DJ?2M 

mMffl k pte £ tt 5 t> <d -e « & v >„ 

^^©S^ (fpl ; : Oryza sativa var. Kinmaze) <£>3&) £B&V^c 
^3 

mmm. (j^^^^f • ^^-^^fflm^ii) 1 ^ 

^ V • HCl (0.1 g/ 1 ) 1 ml 

- n^i/^ (0.5 g/1) 1 ml 

tf!) K=¥ W • HC1 (0.5 g/1) 1 ml 

try i/is (2 g/i) i mi 

myo->T / ^h —A' (50 g/1) 2 ml 

2,4-D (200 ppm) 10 ml 

Va» 30 g 

1> 3 g 

3^7KT» 1000 ml ^L-C, pH £ 5.7 fc^fr-frS 

jfc-f, ±iBt^ia^^i u s^kx-i ooomi ic-r 

5 0 rtl^pH5. 7MP§!iU 3g©^7-f fWono « 
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tc 0 LT, &bfrltc%;l'*(D—U&, PC3RHSt^£?iUOlojbSbispyribac-sodium 

m^ S: lt^#^H^ 0 rtbbJSB^^¥fHb, ^^rtfofc^, 2/zMcO bispy 

^©^,#btt^1S^O^J^t*^bispyribac-sodium<^^n^S^rlllI^-b^"Ci§ 
#bfc?^^: N 100/xMObispyribac-sodium*#T"e , bii5it"^# 5fcfflJ5&tfcri s #k*bfc„ 
£©bispyribac-sodiun«ffittJfri^l& (^T, «tfctt***) £l~10 m MObis 
pyribac-sodium«r*JP bfcMS-2, 4-DHflc«F«l"C«l^«f«l bfdo «Kf^«ft bfclg^L 
tt^^Hc^— fP^r^Sl b*bispyribac-sodiun$g$s7JDC>MS-2, 4-D^#:i#*fe&<:$s7JQ b 

^bT. Z<D&tfiVkmmmmi.5 S (SM) Sr. MS-2, 4-Df£#i#*fe50 ral^BFf 
^£>S^<£>bispyribac-sodium£ & Atlt 43 200ml <£>H:lt 77^ 3 (C^flS 

^27°c-eM^F^^*bfc 0 ^s#ift^;fr;v;*<Asm*&$Js&u ^WbfcmfcLtt 

^^^^mm*^K2pt-bTtB^^ii?it*^^fe^:o &43, fW*. bispyrib 
ac-sodium^£^fc$*fck^£3jg-T?frV\ (standard error) 

tUbfCo ^Jn:tt^^(c4oJt§bispyribac-sodiura?i^^'fbi:8^VMil20 @ £>f@ 

mt£MWi*ff\<\ bispyribac-sodium^^£8B @ OfSMfi*^ OB9^£$J^bfc 

|g] 7 j^b^JS £ 5 fcl, gf£#fc~ete> 1 nM<Z)bispyribac-sodium^P^"Cii?itl 5 J.$ 
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£*l&J&*ofcflS, 10 nM^±Obispyribac-sodium^PET•iim(5i.$^i^TV^SC 
i^J,5 o |H3~6^fe*IJ5<t 5^ iSfei'li^mt* (Rb^i^, Sr^#c, Ga 

56Sfc2fct*Vg36iffi) T*te\ Vg^^^^^ilO/iM(Dbispyribac-sodium^^E^^:*3V^T 

Jt^f 5h bispyribac-sodiumWli5i^{^:*^i-§^^/J^^v^r £#¥U3 0 

— bispyribac-sodium^-^tx.Tchlorsulfuron$^ffiV^fc^^ 1 ^>s -Life Lfc £ 

*?*> % RbZkm, SrMffi, Ga^^SLt^Vg^^G^^^Schlorsulfuron^^^-fk^S^; 

HI 8 d^flJS «t 5 »'l4*fcT*f3:> 1 nMOchlorsulfuron^&P^if *gpi$<£^tt 
T*59, bispyribac-sodium^^^ct t) %i^V^^g'|4?^^bfc 0 — HI 9 ~ 1 2 
/^b^JSJ: 5 ^ Rb^^ N Sr^, Ga^^S.I^Vg^^-e{*. ^tb^tWS^ttteM 
chlorsulfuron^P(c:«t§li5a|Ja*cD^#^/js$ < % chlorsulfuronlC^f 
^63g#Lt££:;^bfc 0 jfc*3 % bispyribac-sodium&I^chlorsulfuron^l-S^Sg: 

^tlbO^^^h, t&tt&mMWte. bispyribac-sodium^UTiftV^fciteSr 



? set- 43 w- 5 njspjisstt l tc 0 mmmhis # >s< ? mnur<D ± 5 m uxg& 

3fc1\ S3©5*>^7^ h^l^V^fcm^-e^^*^ (bispyribac-sodium 
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mMM;<D3{%tL<Dmwm-l (20 %(v/v)<£>^y-fea-/K 0.5nKW^tfnJ| 
(TPP) X 10fiM<D77 tfi/T^-^v 5 ;* ^ K (FAD) > 0. 5 mM<Z)MgCl 2 , 

aajifeg*a>i/io*<&#y t*~/i^y t°a y K^£*atfioo mMoy >-m# y V&Wl 

^^pH 7.5) T't73 bpy^V^T^^^XLfCo ^^-f^B 
tf-C^iSLfc^ 15000 Xg-C20^W^^bfc o aS'£?±»»c:, 50 %t&?n£:ft 
SiM-MT^^^AMDU ^C^^^l^ra^bfCo -tbSrM^ 150 
OOXg-C20^Pfl^'L->b, ^OtfcW^ll30 ml(DM®^-2 (20 % (v/v) tf> y -fe n 
—/V, 0. 5 mMt^TPP, 0. 5 mM(S>MgCl 2 £'g-tPlO mM<E> h V *t&mWSWtUffiWLpU 7. 
5) fc^Ufco 15000Xg-e20#Pi^i>U -^GDJiMi^Sr-fe^T^ 

^^^g-25 (Tv^tA ^AUr^'i \z.T^y^ Lxm^m^^m 

40ml^Ufc o ^UT. ^mUfc^^r rfig#f?f^J £ Lfc 

^cfc^ 5fiJ£fif*&<Z5^ :/^SC<^S3r> Bio-Rad Protein Assays -r = a. T/WC 
^o-CBradfordfe-ea!l^b^i„ ftB^*«Srl7 y -r (17y 

W^*±®D -C£>iSU * *s/*#WM.h LTjSjE&*<£>3|fiiNf$? (10~15 ml) £r 
FPLC^S (T^v'tA *4 a-V-t ^1/X#M) ^r^fflb-C, 3#ig££ UfcHiTrap 
Q (T^v^A ^-f^-f--T^^^t±^) ^T:/^ Lfc 0 HiTrap Q^ffiV^X^^ 
^ JCj&^&PJ^^fc^ K^y a — A(^»3~5fg i *0^«^-2-e#^*® 

^-^^bmbfco -^©^ ®*Ufc*:"^ K#y ;*-^tf>10{£ 

* (150 mi) o^tti^&ffiv^T^ffibfco r^-c^ ?&fcB$m, o~o. 4 M<7>ia:a^ 

■g-tP««?S-2 (0.5 ml) ^^HU^^-mffl^W^^— U-C*3Vn/c„ 

SC K: * 6 ALS^tt Sr , £A T © J: 0 t£ ffl U fc „ ffl 3t R \z. ®Lm 1" 3 S/fc&ifc tt , 
20 roM£> tf/Hf ^Wti~ h V 0.5 mMOTPP, 0.5 mM(DMgCl 2> 10ju M<7)FADS.t)?2 

0 mM^y V $J*mWt&(vH 7. 5)frbte&¥&WZ-, fflfett£t<D&\tiffift&& 

&vtci>(DT?ibz> 0 z<DKj&t&m&i mi{£fflbfc 0 wmfrfote. m^nM^mm 

m&%mto\stc&, 30°CT*405>~60^F^ : fTofe o l£fc, fflfeRfofc, 0.1 ml06 
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nkK, frfe&m* t^^nsrir a* 0.5 %(Wv)<d? ut 

f-l/l ml £2. 5 N<7)7jc^k^ h U !> -M^^ Lfc5 %(w/v) tf> a 7 h — /H ml£ 

^©Mm,0D525 nmtd*5ttS©^^S^^0.2 mllSfc 0 -T?**J7fc 5 itVHfi 
SiStfe£**Mc: J: S Tir h «f y^Stt^H^fc^, - <D ji,&ttii<DALSiaH£<D80K 
ofco -^^T% ^UMALS* V/N°^«^^^ALS^^^®^(DT-fe b 
^£J^fc^ofef|i:£:E] l 3 {c^ 0 ® 1 3 fcTF-TJ: 0 (31, 3o<D^14t°— ^ 

^tt, ^MALS^>'^^K^^^ f ^^^^V^Ts ^^^ALS^^ 
? ^(7?bispyribac-sodiura N chlorsulfuron^S.t) ? imazaquin}C^f-t~?)^S'l4?rM-^^io 

LT^iftSt (HIl 4), mm^feVtCo &*5 N bispyribac-sodiumte7K*§?£i: 
U chlorsulfuron&^mazaquinteT^ h^^£ Lfc B Tirh^^tt*^^ 

-20- 



WO 03/083118 



'CT/JP03/01917 



ALS?&ttP£W^ £ bispyribac-sodium^^ £0§8#£ 121 1 5 \^i~ 0 ALSiSH4fi&§ 
chlorsulfuron^ £<£K#£^ 1 6 \Z7jk-t 0 ALSfettPl^ t imazaquin?^ 
t(DM&*m \ ft**, -tl?)@l 5 ~ID1 7}i*5VM: N i?£MALS*V 

^SfSr^^U Sr^^O^mMALS^>-^ 0 ^«{i— ^g^T*;^ U Rb^tf) 

±aSUfcH»*»b, AI£«te&50K[&$i-5l&m#J»& (I5<Mtt) Sr^nlf 

^4 



I 50 (nM) 






Vg 


Sr 


Rb 


Bispyribac-sodium 


5.63 


97.2 


421 


247000 


Chlorsulfuron 


17.3 


495 


92.8 


32000 


Imazaquin 


1480 


44100 


16700 


609000 



^5 



Bispyribac-sodium 

Chlorsulfuron 

Imazaquin 



Vg 



17.3 
28.6 
29.8 



RS it 



Sr 



74.80 
5.36 
11.30 



Rb 



43900 
1850 
411 



^^015-1117, m4RX^m:5\C7jk-rX 0 SEGALS* J*W\ 
BF^MALS^ V/^fC it 15? bTl^^J#^T-e^lt^^V^ALS?S'145:^ bfc„ 
#(31, Rbm^S.t> , Sr^^**^^^MALS^^^^K-e(t s ^tb^tlbispyribac- 
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k&%\ofeo 1~tet>h. Z.tlbKb%kmRT$Sr%km$, #^bispyribac-sodiura 

-K-rsm^ (^^MALsat^) ^^n-=^^b^ 0 

i?£MALS3t^& t^^MALSit^ ^n-^V^I-SI^ KH£ 5 n - 

(DALS*fc^£^t@|13tt£^Ufc-'f'^ (0*Bf) *5fe§P^cDNA^^ffi bfdo 

(1) h ^^-n 3 v-(DALSite^-^^V>tiPtt^r^Ufc-Y^ ( 0 #B*) *3fcgG#cDNA 

^BH^J^^r^^tT^tL-C^^ , cDNA^^^SSB^lJ^— ^^#H$tb-C 
DNA & & — V (T^-fey J/g V#-f§- : C72411) ^ h vj =i i/fctetf SALSit-g^f- 

ttt, ^(^cDNA^ci — V (T^-feyVa : C72411) £^Ht£«WF 

ALS/J^^-n ^at-fe^^pBluescript II SK+tH-tf A£*bT*5 9 , 1*3 T* £ #1f 
^<DALS/J>^-n^^7°7^ 5 \ t '<*9'- ^r^lf (DH5 a ) -^St^$l 

^iNf bMJRSSlfi^Sal Ii:Not IOP H 1fc^A$^TV^rciO-X?C:^2oO^^-e 

#bttfcALS*^-n^^7 P 7^ 5 K-<** — SrRNaseA, PEG, LiCl#£&ffl-r 5 
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fiffcfcfclfEoTflMSiU yv^^—RXfkBl BigDyeTerminator Cycle Sequencing 

£fflV^„ ^e>tlfcPCRS*Sr*^/— ^*»!"t?**S4b, ABI PRISM 310^—^^ 

^^ALS^^E-n^MS^;* § * — fcfiixl. 6 kbpCD^T ^17— hDNA^Ao 

TV^^V^ttMrefcofco ^btbfcALS^^n^j^-T-^^^ — SrSal 

I^NotIO*0RR#3!f-e^<bU, MStflclb&fTofcfc ^5, pBluescript II SK+lC*H 
^•f3$J3 kbptfVO' K^^lJ— hDNA^fjt^tB^ -TS 1.6 kbptfV^ KtfMfcW 

p 3^©ffi3ESB?!I©ti^H4tftf!ISrfTo/t3fe^ HI l 8AOT1 8B^tJ:5 
fc % 84.7«OfflBH4Sr^Ufeo Ifc^ot, ^<£>ALS/fc^rn ^fiH^Bf »Jl*5»tSAL 
S5t^©$P^cDNA-efe5 fcJflBfStWfcWTNSal I&t^Not I'eM'ffc bT-gO 9 ffi b 
fc-T hDNA^r^n— Zfh bfc 0 ft*3, 01 8 ARUM 1 8BUl:i8V>T, — 

g f4 0 ^Bf IC^tt SALSit^^-^cDNACD^^SB^J-efe 9 , ~m @ M> * n 3 v-{d 
*5 It 3 ALSfefe^&SlB^J T? *> 5 „ 

(2) ffi^H4SS«cRWtt«c^b©mRNACOlWI*i 

^ driJ— fcU: 0 30#MJNBd*< i^#b/c 0 ffifflMBfftE CUOO mM Tr 

is-HCl pH 9.0, 100 mM NaCl, lMS% SDS, 5 mM EDTA) : ( j8 -mercaptoethano 

1) : (TrislSfP7^/-/V) =15:3:20) * Klffiffi b, ^<Z5# «£ < ffiW bfc £ O 

»^Srl2000Xgt?15^M3i^b±S«rlHllRb. 200 ml£>PCI [ (Tristan V a 7 — 

yV) : (chloroform) : (isoamylalcohol) =25 : 24 : 1) SriPx., 4°CX«l0ftm%& k 

Ohtcfe, 12000X g -Cl5#ra3S'frbJi»&iaifcbfc:„ - <£>akfls«:2ia*fe t) 3£ b/c Q 

#t>;ft,fc-h^t-l/20£<E>5 McDNaCl, 2.2fc*<D=-fi S —fr^M*.. -80°CT'30#Ffl 

l^ttbfc^ 12000Xg^5^raat'C?-t-5-i:T?tfciR«rlHliRbfco tt^^70 S 

— yVT?i5fe^b, ffc*|£-t3:;fc^ KllO mM<£> 0-^ hx^ / — /W^^^^^b, 

^O»^S*27000XgT?10^WS'i>bT^^&^41^5>«^ISfeV^^:« % 10 Mtf)LiCl&l/4 
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rtt^l/20*(^5 M NaC1^2.2ffiF#0^^y-^Sr*P^."Cs -80°CT-30#f?i3f£tt U 
fcf, 27000XgT»10^M3t^Ur«fc«SrIiIlRU, 70 / -^-cife$*«ft«& * 

m<DTfcA\CttVXmM<D2X%g&s<y 77" (20 mM Tris-HCl (pH 7.5), lOraM ED 
TA, 1 M NaCl) $rJP^fc 0 0.1 g<Doligo dT cellulose (T"? A y<4^4=^- 
^^&^)Srfg«>^^7A«rlx^^5/7T--CSfc^U^m> h-^RNA 
^tlr*7At^itfc 0 lxi^< S '77-"e^tfca < SttJ^y^r- (10 
raM Tris-HCl (pH 7.5), 5 raM EDTA) JtTzf? 4 Ui§ffiifc«r0. 5 ml fo HI IR Ufc 0 
ft*5> ^7 7^^T*ii0 Ufcpj^fco^TWU giJtf>oligo dT cellulose (T^^-Y 

36>6,»a*tbfcmRNA©aiftSrW-J|tU/t:*H 1/10*^10 M LiCl £2. 5{gfitf>^* / 
-^4-JP*.T-80'C-e30^M#1tU/t„ ^*b«:3Sl^U"Cifc»Pi^«rftjftU*:*100 

£«t$!tLfcinRNA£ > 25 % 5/a»**»tf5 % a »**Srffl V^*£4gR*r 
0^tc3t^W^T7 P 7-Y U * ?W * — Srffl^"C4 , C, 27000 rpmT-15B# 

Mag&to&fTofc. 3t'fr*. *£43R©MHte#0. 5 mlf o^HHUfc bfc„ *r*L-£ 
tb<D®^©K3fc^^iB0Sb,|llJiX^tb^mRNAO«SSrti-^[-rSi: £ fct-ECL^ y h 

(ECL direct nucleic acid labelling and detection system, T^r^^J* s< 
4^^^M±M) la^^-f^y ^f-tf— fa 9ALS mRNA<7}#££i?i 

Bbfc. /N>f^y ^t'-y 3 yit ±15 (1) T»Lfc7'o-/^ffl^t42t 

;7 7 — £/BV^42T^T?.5#|H&2|eK ^Of, 2XSSC^^fflV^T42 < C-C5 
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(3) ^tt^^St^^ttt**5l50cDNA7^y7 y <^f^M 
_h|B (2) "Clt^bfcmRNA2MgS.t> t cDNA^J^=¥^ h (T-vi^-A ^^^^^i 
^^ttM) £r/^TcDNAO^J&3rffl\ ^tt^m^ft^^cDNA^ -f ^7 P <DW 

3te1\ ^^KiSfcfi^ry bmtt^RTase&lgJiU ^<D^(Dm^mWAR!t^ 
n*cv Hd&S#<OT4 DNApolymerase&ffijl Lfc tB^ti^S^/SOgl^fi, cDNA 

cVNMZ.mn-rZTVT'P — t Lttt, ^.m&W^l±m<DEco RI-Not I-Bam H 

? — Cl<DM-a-^^^T4 DNA Ligase (77^^T|ti) ^P^T^T* 

— ->a VKJtg 4:4*0 1?— !fefTo/t„ ^ <£>Rj&}M£:AsahiPak GS 710#7A (Jfite 
/fcl^fc^ttftl) SrJBV^THPCLfclT^'f U &m»£iftft260 nm©&^i»T? 

bfc 0 ^tB^4r0.5 mim^-fo25^:(c^iijb > # 7 9 * > 3 V SrCerenk 
ov# — T*$J^U ^7 !>V h<D^V^7 7^ v'a V4r3~4*lHlilXLfCo 

7 a V«rT4 polynucleotide kinase (S0&ttc5£^th*fJJl) Sr/f^TT^T" 
* — ©5'*«4rU y^tfcf , A.gt 11 Eco RIT — iN&JP^T^y-v'a V 
UfCo ^SJ&te> ^^(-GigaPack Gold III (Stratagenet±M) &*P 

^.T^jaT^BtfS^f ofc 0 ^HTt> 200/zl<£>SM^5> 77- ^8/zlO^ n P/fc/P 

*JJ§® (Y-1088) iCARSfeS-tirfcgL 0.7% h'y7"7^^Bx., LB 7° U~ MCf$ 
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DE 81^— x-?— £Cerenkov;*7 £>"r-r bSr^^&3fe£>cDNA;&S$J74 
©Cerenkov* V^-f > / ^0*S*^ i feS^^JK^iOV^T*lI22 ng<7M i'lf— h*S^f 

16600pfu//i IT'fco fc„ 

^^^f'OV^T^ h #5}^ A £ tbfc /I DNA#*$\]5 ng#fetbfc 0 £kf^ ^3=#c 

&5fe<DcDNA7-f ^7 y * — Jil8160 pfu/ju 



(4) ALSitfe^^^-tfcDNACD^^ V — 

- htC20000j@^^CD7°^ — ^ftiS £ p ^ _h|B (3) XmM^tcv^^ 

og|V^c„ — = b Pt/VP- X* ^zfV-ls (Schleicher & Schnell|±^, 
PR0T0RAN BA85, /j^Tf"^ X0. 45 ix m) — fe^b, fe¥lfc=bP^P^^> 
^l^V^^I*^^ (0.5 M NaOH, 1.5 U NaClh *feV>T "t'frl&Jfc (1.5 M NaCl, 0. 
5 M Tris-HCl(pH7. 5), 1 mM EDTA) Kl*&20#a Ufc. i**ft«r/B V>T := bn-fc/Wn 

O'CT^B^M'*— ^V^Lfc. ft*3, — h Pt;VP- i/^l^Mf^THybond 

0. 4 M NaOHKlT20#|?g@^Ufco 

_hlE (1) T^Lfc^Vt-hDNA^, RI&t^RI^a^O^Sfc-C^/Wfc 

T*fTo7c 0 tf, ,16200-500 ng^n— ^DNA&8&&te3*fco BcaBEST DNA la 

belling kit (^S3t«c^tfc«) S:l^T7^V%lTofc„ ^©7^WbMl- 

BgUT, ^7 hl:i#^777- 7V^i,7 B 7-r-^-^t) $32 P-dCTP^APx.yc: 0 
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^•^^lS^S^^Px.^ 42°C, — Bfe, 5 X^4 7V 94 ^^fTofc 

^-T^y yj-e—Ua 2XSSC.0.1K SDS$£$-C*3tH!iSfc#b^ BAS 2000^ 

— £\ #NU7^/Wfc8:3fe<Z>#fcfc-T»f?ofc„ $)200~500 ngtf^n— ^DNA4ra&£ 
^-^ai^^thjS!) aSfd-ODHA«««* (-W^^— £) ? A* 9 frT frf 

/c#, 42^, — 8fc, v^rffofco w/y^ 

if— ixa l/%kT'&, primary washing buffer 10#IRk 3|hI> ^£<D^2XSS 

30# b 3B#RS5 "ex^ 7 j A- -A flTft L fc„ 

Ufc/H^-e h y /7 ^f- ^ t If t 9 > 200 M lM/<y77-l'WU 

mY-1088*(C«$-*, LB^U— M-3gV^c„ - ©fcffctefW Lfc:/ h SrJS 
V^-C > Blflft^-Y^P fJH— ->3 ^ (2^^^y— = &?TV\ itt7 7- 

i?&200 jilOSlk** 77^-f-iiU v/y^77-^t Ufc 0 ft*3 % 2#CJ*;? 

^7 7-^-Lfc. 

titt^ B-^^7-^i»fc*»fc I 77 ^-^STx 3»&^7cJM (Y1088) 
Hgil^£:5 jul^tf200 M 1^2xYT^tfe (10 mM MgCl 2 £ 0. 2 fc^tf) 
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MM (Y1088) mmm*2S jul^tfl ml<7>2xYTigilii (10 raM MgCl 2 <b0.2 

(10~50 mD &10 mM<Z>MgCl 2 £0. 5 ml^>^:00YlO88^^l^ £ £r^if 12 ml 
(D2xYT^tfe(c^/^^i— bU Jt^?6ti3t<^i: 5 L^^f,^#^^ii-r-^ 
-C42°CT— Hfe^*^- Y-Vtio mm$&T&, 50 ml 
<D5 M NaCl^P^L, *g£ 9 bft# &42 € C-t?10#IKK ^ :*■'<— b bfc 0 m&27 
OOOXgT'lO^r^^Ufc^^fc^^tC^L^im^S ml©50 % PEG^Px.> 
7K±-ei^W^±^ ^=^^^~ b Ufc.iinS:27000Xg"eiO^M3t^bJha«r*T 
fc^> #^27000XgT-^>bT^#:gB#£^Tfco VuWMft** n gODNase I % 2 
0/z g<DRNase Aft fet^fclO mM©MgCl 2 £^tf 30mM<7> h y ^^M«^pH7. 5<D300 
^IllS^t 1.5 ml^-:/— SbfCo r<DM^?r37 0 C-e30^^'O^^^ 
— b bfcli, 7. 5/i 1(D20%SDS. 3 m 1 ©proteinase K (10 mg/mlK 12^1^0.5 M 
EDTASrJPx., $ b^55°C-m5^r^-r hbfc ^ttlC150/il©^^^- 

7l-^P^T^U<m^bfc^. h5- ^nit«MR-150 ( h ^ -*fX*±g!0 
£J^T15000 rpm-e3^W^^bs 7XJ1 £HUfc bfc 0 ^fefcTkJB (-800 /z KD^^ 
(^@ 7 K£JP;tTi§g£^£I^T:l3<) ^APx.mU<m#bfc^, 1 
5000 rpmTno^ii'kb^— T;vM^Xt^ 0 :©x-r/vttW?:i^St 

fc^. TRS^a^-t-S^^-^^^^^^^^l^^^^o 7KS (3130m 1^5 M NaCl, 
875^1©^^/-^^^^- fc"etfc*U"r#fc^DNA«r3t^»!:lEll|Xb, ADNA 

&i mm&mo y-j\sx~v i/*i.frWi,miftmmmTx&m£-&x^? y 

~/V£|&l^c 0 Ztl^Ofxl-SOnlCDTE (PH8.0) l^75> IT A. DNA^ 

t bfc„ 

^-e^ 0 yt e #bt^fclDNA^ (1/zl) £Not ITiHteU Vtf— !>DNA&ijU 

flSIBSr^Toyto -f^-tf— hDNASrHpoaDNA (i0/tl~ 20^1) SrNot I-e$HfcU 
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hDNAt BAP^OiSC^ \?<D7A'J3 ]) 7 * X7 r 9 — i?£/B^7£:jj& ^mit^M) 
Lrtz^?? — bZ^r^ftXl : K^J^T^U T4 DNAU^f— ^Tne'C, 2B#P H m 
±9-T^-^3 ^S/^^rfTo^o hDNAteNot IfilD <9 W bfc <b 

^r^Jjsfi: bfcO^BAP&aiKio^T^Not IT'^lfrbfc^ ^ — ^o^~CfTofc 0 
74 y-S/a>1&TfL t©»-a^3V^TyFt^ (DH5 a ) £ U 
7lC±(-30^K^«bfc o Cn^42 < C-C?30#r H l t— hi/3 $>^£ : fTV\ £ ^7kJL 
}-2^^^gbfc 0 ^TS0C&^PL37 < CT*1B#P B M V3r^-<- f bfc#, 2XYT 
(SOMg/raK^TVfiyy VA«9)O100^^.T>*3 % X-Gal 30 /z 1 ft 1 M IPTG 

A!9 OLB;tg±fe&3VM3:2xYT:fcgit&<D2 mltlo©^ n^-^gLfci37 c CT*-l!lil 

^*bfc^^-^^^^ffipcR^(-#^b/c 0 PCR^&TmSIB^J&^teJiifcb 

£X±<DmWifc£i9 , ^ttM^U ? Sr^^0^rH^tL©J§*iBJiS^P 3 ^2. 2 kbtf)^ 
^^:ft<^ALS cDNA;5$#fe*Lfc 0 iODNA(^5 , '(RlJd^^j250 bpO&g^Sma Iif-T h 

# #^ l fc <d x% $ h k. &<d xm t£ 7° * - rf & &m b tc 0 m&<Dm2. 

2 kbpO'F^tfeftcDALS cDNA^'tfc^i-SpBluescript II SK+&lt^^J3§0<£>JMlO9 

x-m-^vtc^ 7*9 v^^Wi^mmw (kurabo pi-ioo xmta^tio z.<D7° 

7^% K^tt^Sma IT'MteU£j&bfc^250 bp c^iff^^l %^T^fn— *nM. 

^mx^m^m^mm^nm^-y^—^t bfc rc^n-:/&;B^-c_hi/e(DRi 

bfc^iifc-ffi^-f 7*7 V-=.>y^tc 0 ^(D^mhtlt^^ 

7 T — ^ti^ h X DNA&MM b % ^(DXmk^W. (1 ju 1) &Eco RIT???^ U «5C 

|©Wl.5 M NaCl£^t?0. 5 M NaOH bl5#|fflgMK g£ 5 b 

fc 0 Z.<D&?jV&7k&i\** 3 M©NaCl&^t?0.5 M Tris-HCl(pH7.5)fclftLl5#g 
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-</W-Lfc±3&O250 bp^n-yDNAdctS^T^y ^(^^'^ ^ 

if — ^W^£.&J& : 5XSSPE, 0.5% SDS, 5XDenharlts, solum sperm DNA, 
50 %formamide) £*TV\ Ufc^ V KO^ttlfeSr^ ^ ^ V— h^Z b 
BAS-2000T^^^m^«fWb/c o r©/^y!)^^-^3^i^ 

fc^fe-CEco RI^Hfc^BAP^SbfcpBluescript n— =. V^bfc„ 

^£*B§ii! (JM 105) l^fteUt, #bnfc^«^m^^^^*^. 

•^(T^J^ ^ftMSit^Sr^^^^n^^O^^J^^feALS^ft cDNA&&# 

-r 5 - ^ a* -e # fc 0 ^ h (Dm£.m t ^mmkismm^ l^jh & m 

1 9 A, Ell 9BSl^EI1 9C&C^bfc 0 0 1 9 A. Ell 9 BRUM 1 9C(C^ 
-TJ;5^, srlltrii, JfctfcbT, fe^f?8^= K^ATGO^<D^A^r 

U-C1643#@S:tJ ? 1880#S^2^O^^^etbfc 0 Sr^^C^tt, &±W. 
{£:}3tt51643#gOG^T«JI (G1643T^^|B1-S) U If £Mi£*5 S 1880# 
ZKDGtfUZ&m (G1880T^*IB-rS) bTV^ 0 CI h (D^M^T $ / l£t-^& 
•t^h.Sr^m^mMkL^iy^^m^, PHIALS* ^/^ICK::fctt5548#g 
©MJ^b77^n^^^i (-T^^^ TW548L^mj) U IHfeMALS*^ 

^^^^*5it^627#@<D-fe y y p^^ti rs627i^mj) b 

(5) pBluescript II P bfd^ttM ALS cDNA <D pGEX 2T -(D^ 

iilB (4) "C#btl/fc»tta ALS cDNA Sria*.aA/^ pBluescript II SK 

- 30 - 



WO 03/083118 ^pPCT/JP03/01917 

R&Eco RI -C^^LT.fflFttSI ALSae-T-Sr'&tp cDNA £12) <9 HiLfcfc 
* ^SSSSI,^*— "CfcS pGEX-2T (T^r^^A/W^-^-r^^^) OEc 
o RIlNf MOfe&^&^fCo ^T, pGEX-2T KlfcttS Eco RI i^-Y M£ SPttS! ALS 
^feft cDNA &,ffi^&/^fc3§^^ * — r p GEX-2T(ALS-wild)j £: Pf^. pGEX- 
2T(ALS-wild)^±J#^ (JM 109) l^SCIfcglU ^ff«R%(C £ ?> # kfrfc = n ~ 

-^MitT/?^? KSrttfcHU V— h DNA^if 

A^lPJ&fflfefBLfc. ^tt^it) pGEX-2T(ALS-wild)T?J^KfemUfc^:J#0 (JM109 



(1) ^tttt^S* (Sr, Rb, Vg, GaZkffiftOfrtbWS ADNA^ttttl 
^t^DNAttttJ^y MSOPLANT II y tK^v 5 — Sr/B V\ Sstttf^u h=i/V 

«ot ( Sr, Rb, VgXt^Ga^JKO-ett-etl/^JffSlJNeiiaO.l g£> >5>V ADNA&tt 
ffibfc 0 _LfB=¥$> ht'^y ADNASr&fflLfcgK RNase At?RNASr^«P»* Lfc 0 

(2) ADNA&§|§i£ LfcALSjftfc^OPCR 

Z:tlZ:*l<D?; J*DM&ffimtl,, Tmi^Tzf 9 ^ — rALS-Rs P 3j ^^^-T 
•v— T4-83-3J £||^-CPCR£r:fTofc: 0 PCRte, Ready to Go PCR Beads (T^S^ 
J^y<4^-(^^M±m) : tm^\ flf#t-^*25 //lT^TofCo KJtS*#t Uttt, 

Q^c-c^K^^ttxa^ffv^ ilfti^T, 94°ct*30#w<d^|4x*i, ss'C-ci^ 

RQ <D T =■ — V is ifXMSt. t> , 72°C T?2^ HQ o # A ig b 5 f" ^ 40®fr 5 
^{C, PCRSJ&i&£2 %T#n— *^T*»^&Sj(100V, 1 X TBE buffer) Lfc 
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£Jj§V^#\ igLWtfa^tDZfy-l (nested primer) SrfflV\ ft&S&SlOO 

K^r^-tf^/V^^D 9 ai GFX PCR DNA & Gel Band Purificatio 
n Kit SrffiV^TlMBlLfc. ^UT N S^lftfC 

(3) 

PCRlCfc «9±ii|i$tLfcDNAif>>tSrilM^ Lt, ABI PRISM BigDye ver. 2 
fStiLTIi, #|§JDNA£ll mIn ^-f^— (3. 2 pmol/ 1) £rl /i 1 N pre-mix£r8 

t^t2^4#M<0#ftXga>fe&3f->f ^40[etfTl\*^f-^ ^/u©#*XSS: 
60^-^9^- 5 Lfc 0 iX— ^^^^^S^, AutoSeq G-50 column (T-^v^ 

I PRISM 310 DNA ^ «fc Y) MMWM&Wiikrtdo 

(4) tefflLfc^7^-©£»vROM«ia^J 
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*tJ& ALS gpte £££c 


ALS-Rspl 5* 


-GCTCTGCTACAAC AGAGCACA-3 ' 




1192- 


-1212 


21mer 


ALS-Rsp2 5' 


-AGTCCTGCCATCACCATCCAG-3' 




1906- 


-1926 


21mer 


ALS-Rsp3 5' 


-CTGGGACACCTCGATGAAT-3' 




720- 


-738 


19mer 


ALS-Rsp4 5* 


-CAACAAACCAGCGCAATTCGTCACC-3' 




862- 


-886 


25mer 


ALS-Rsp6 5' 


-CATCACCAACCACCTCTT-3' 




327- 


-344 


18mer 


ALS-Rsp7 5' 


-AACTGGGATACCAGTCAGCTC- 3 ' 




886- 


-906 


21mer 


ALS-RspA 5' 


-TGTGCTTGGTGATGGA-3' 




571- 


-586 


16mer 


ALS-RspB 5' 


-TCAAGGACATGATCCTGGATGG-3' 




1913- 


-1944 


16mer 


ALS-RspC 5' 


-CAGCGACGTGTTCGCCTA-3 ' 




258- 


-275 


16raer 


ALS-RspD 5' 


-CCACCGACATAGAGAATC-3' 




828- 


-845 


18mer 


ALS-RspF 5' 


-ACACGGACTGCAGGAATA-3 ' 


T i'^-fe 


1749- 


-1766 


18mer 


ALS-RspE 5' 


-TTACAAGGCGAATAGGGC-3' 




1656- 


-1673 


18mer 


3-1-1 5' 


-GCATCTTCTTGATGGCG-3' 




1791- 


-1807 


17mer 


3-1-2 5' 


-ATGCATGGCACGGTGT AC-3 ' 




973- 


-990 


18mer 


3-1-3 5' 


-GATTGCCTCACCTTTCG-3' 




1346- 


-1362 


17mer 


3-1-4 c» 


-AGGTGTCACAGTTGTTG-3' 




1506- 


-1522 


17mer 


4-83-1 5' 


-AGAGGTGGTTGGTGATG-3 ' 




327- 


-343 


17raer 


4-83-3 5' 


-GCTTTGCCAACATACAG-3' 




1944- 


-1960 


17mer 


4-83-10 5' 


-C AGCCCAAATCCCATTG-3 ' 




1457- 


-1473 


17mer 


4-83-15 5' 


-ATGTACCCTGGT AGATTC-3 ' 




735- 


-752 


18mer 


ALS-DG7 5* 


-GTITT (CT) GCITA (CT) CCIGG (ACGT) GG-3' 




265- 


-284 


20mer 



ft*?, ^6 4\ ttJfc ALSgMfcte, m^-mih^ (ATG) &m&kVtlWr&<Vl® 

^-r5^S^#-B--t?fc5o ALS-Rspl <D^^BB^iJttiH?iJ##9 {C^ 

ALS-Rsp2 <£>i£SIfl?IJW:ia?U#-§- 1 0 ^Tjk b N ALS-Rsp3 <D«[3£BB^IttBB^J#* 1 1 
iZ.Tr: ALS-Rsp4 £>:&SIS?IJteIS?IJ#-*§- 1 2 b N ALS-Rsp6 <D^SiB?iJteI2?IJ 
#-*§- 1 3 ICtj* U ALS-Rsp7 CO^S@H^lJ«@B^J#-§- 1 4 t£jj* U ALS-RspA <DiMIE 
^IJ(i@a?IJ#-^-l 5l'^U ALS-RspB 0^£iB^IJ«ia^lJ#-^-l 6M^U ALS-RspC 
<D*fcXE30JttIB?a#*l 7(c:^b, ALS-RspD <D^SBE5 ? iJttlH^iJ#-^-l 8 Ki^U 
ALS-RspF O^BE^J«SB^J#-i- 1 9 b.ALS-RspE 0±tSia^J«SB^J## 2 0 
fc^U 3-1-1 ©^Ma^JfiIH^J#-^2 1 t-^U 3-1-2 (^^iB?iJ«iH^J#-^2 
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2 (c^ u 3-1-3 o4tsiB^jttE^## 2 3i:^u 3-1-4 <Dm.mmnnm^m^r 

2 4 {C^U 4-83-1 <Z)&&SB^Jte6E?l]#-5§-2 5 fc*RU 4-83-3 ©iftSE^JttBB^J 
#-S§-2 6 fc^U 4-83-10 OigSSB^IJfi@B^J#-^2 7 fc^U 4-83-15 ©*3EBB2?!l 
ttBEW** 2 8 Lx ALS-DG7 O^^IB^J«@B^J#-^ 2 9 bfc 



(5) is—?^>*(om&wbfr\z.ft'ofc&mmiz.3d\-fz>&m 

JbfS (3) ^fc£Lfc:££BB^J#tf Rb5R«5, Vg^«S, Ga^«fcfttfSrSS 

*7 





C512A 


C514A 


G1643T 


G1880T 




P171H 


R172S 


W548L 


S627I 




O 




O 




Vg 






O ^"ru 




Ga ^j^c 


O 


O 


O ^T^n 




Sr 






O ^y^u 





m7\Z7jk-TX 5 (c N Rb^^t?«^SBH?iJJe:*5ttS5l2#a ©C^AlC*-^^ 
1643 # § CO G T {£^-:r n (£ll£J| U"C V^;fc. 0 Cfrl/ttT 5 ./ ifc W^WCW: 171 #@ 
CD^a y V£ 548 #@CD h V ^h77y(I)^M'tlt^fi ? ^(H) tB^^ 

(D Kmm^x^z z. t «rjfc!*b-cv^5 0 vg ^mw^i-im.mmm^if z> 1643 # 

S© G^t (C^rn|cIlLt*J"9 , - *UiT ^ J & W^^TIi 548 # g © h U 

^ h 7 r ^ (W) # n -f W (L) \zM^ L r v ^ 5 r £ in ft 5 . Ga 2* mW t? tei&SME^iJ 

512#S £ 514#@C9C# Afc:***^^* (#P>jft,fcPCR J: 9 

i*ct^fc)C, 1643 #@C9 G AS T ^^-T^^mLTWCo dftteT5y>il 

l^/p-Cfi 171#B©^o ]) ^(P) £ 172#@©T^=¥->'(R)^.tJ ? 548#B© h 

y 7 s h 7 7 ^ (W) ^^tb^ t 7 f (H) s ±V ^(S)&t>*n-f iXV(L){C^aU 

Tl>3r ££#*LTV^ 0 Sr 5Rtt«c"CW:tt[a6Ey!lR:*5»tS 1643 

1880 # g (DM^(D G ri* T IC^T- o fcgS LTV^fc, 
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±JfeU*:*«fet*Sr %kffiW<D cDNA 7-f^7 V — ALS fc&^&X? V — — is 

i» pcr (c J:^^^^^^^*^^^^^ ftofc 0 

|^±©iM^T©g^fl^1? 548 #I(Db^I>77y(I)I^Tnt 
D^fv'ylDlCflLTfeO, Vg 3&m&^ <D&m<D&%^ ^X^tco -hS&bfcfc 
5 \t bispyribac-sodiura K^l" S^gttte Vg *«5*T?tt 10/zll Sr N Rb, 

Ga 5S«fe«c"eW: lOO^M £T*3g&t££r^bTV>fc 0 

CHife0!l5] G1643T (W548L) &TJ?G1880T (S627I) ©^ft^;h/<©3ES«:¥3Sl"T?i$o 
ALS cDNAO-g-^t £*L 5 pGEX 2T©f£«Sfctf K: £ * — <fc 

$fe-f\ G1643T (W548L) ^.t^ G1880T (S627I) (D^ih^etKD^m&^kXW^ ALS 
cDNA 0£*J&£ itb-lr^^-r?) pGEX 2T <DftM\Z-^>\,^X N EI 2 0 £rffl VN-CtfcPJ-T 5o 

pBluescript II SK+(ALS-2 point mutant) ^VM3 pBluescript II SK+(ALS-wild) 
(Dl m1 585 ng/ n 1 .K.TJ? 554 ng/ju 1) IriSt Lt, LA Taq DNA polymerase 

(Takara *±$SD 1 n 1 SrffiVV *,1&SJ£* 100 n 1 T? PCR £r?To7c: 0 ^J&^fFte 
95*0"? 30 55^^ 30 f^RXj- 72^^ 2 frffifrb ^A'Sr 25 Ie|£& 9 

MUTcio pBluescript II SK+(ALS-2 point mutant) {i, G1643T (W548L) R 

TJ? G1880T (S627I) 0 ALS it^^y-Sr^A/m^o pBluescript II 

SK+(ALS-wild)te, ^l^jlfc^^SM^ ALSitfc^£^/uT^S 0 PCR^BUL 
T, ^7^ ^ — f4 ALS-Rsp6 t ALS-RspF (Dm^fr^RZ* ALS-RspE t M13R Ol 

tfi|>g£;ft£8frjf <D£|fc&^8 £&fc„ ^y^-^— Ml 3R f* % pBluescript 

II SK+(D T3 ^n^E— * — »7Vf ty^7°7'(v- "CfeSo M13R <D 

^SBB^'J^x 5' -GGAAACAGCTATGACCATG-3' (IE?lJ#-S§-30) T?fc5 0 
«8 
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pBluescript II 
SK+(ALS-2 point mutant) 


pBluescript II 
SK+(ALS-wild) 


ALS-Rsp6 
ALS-RspF 


PCR-1 


PCR-3 


ALS-RspE 
M13R 


PCR-2 


PCR-4 



POTfc *oT»fe*ufcPCR-l* PCR-2, PCR-3RtWCR-4tr**tWT^n-^^ 

PCX-lXtfPCR-4©* y hfc, PCR-2XWCR-3©-fe 5* h SrJBV^SPR (s 
elf polymerase reaction) HlflcUfc. SPRfS, PCR-lXtfPCK-40-fc y htf^WPC 
R-2^.t^PCR-30-fe y b23. 5/j.ltLA Taq DNA polymerase 1 p. 1 £ X.sS^tl 
75/zl^U 95°C-ei^W^^ttXm, 55°C-e30#M©T^-y Vi/Xm5:^72 0 C 
■C2^IRJ©#*X»36» fe S lT>f * yU*25Elff HOi b *: 0 PCR-1 &tfPCR-4<D-ir 
y h£fflV^SPR^#fc:ftfcDNAtfJf SrSPR-li: U,PCR-2»WCR-3©-fe y h«r/8^ 
fcSPR^bfrfcDNAftlrJf £SPR-2£ bfc„ 

ft*5> WCtt, +#*©SPK-ifcSPR-2 »«£*tfcSPR-ia^ 

teSPR-2£#|M£ U ALS-Rsp6;RT*M13R«rfllV^W&LA Taq DNA polymerase^ «£ 
9**£J&*100ji lWR*r**b«bfT ofc„ r©fc#©PCRtt, 96lC-C30fJ>M*> 

^4xm,55 e c-?3o#p f g<z>T=-y v^xext) ? 72 , c-^2^M©#ftxm^e>*5 

* &25[eJ^ 9 bfc. r opcro* , *r T *f p - * ^/w«*«c» 

ft U ^2 kbp^^^^K (PCRjg<fcO SrT^n-^^^blEURU, 100 

Mi^07K-e^ffibfc„ 

#ClJ: N PCR^«to-r*gi|ibfcSPR-l^SPR-2«:Acc I&tfEco Rlf-J: 9 Ztl^tlffl 

{fcU SPR-KAcc I/Eco Rirafl5*T)i-)fcSPR-2(Acc I/Eco RIffi<fb*f#) **" 

ftt>*>* PCR^* s ^#i-S100ju 1<D^®7K<©5 ^50ai1St, 10 x M buff er (Tak 

arafrig) #ftT, Acc I 1 M 1 (12u/ju l)£.t*Eco RI In 1(12u/m 1) fc»£"U * 
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H-^*60/zlT*37°C, imm-J y^a-<-Hfc 0 ^©^, R*S«f^*4rr^fn 
— ^^Vl^m^Hj^^b, @lfttf>1.5 kbpGH&rtf&GFX PCR and Gel Purificatio 
n Kit-eHHlRLfCo (UItZLfcl.5 kbptf>$r)f &50 /z l©8802KT?*StiJ-f 3 - £ i- «t 
ot\ SPR-KAcc I/Eco RI$Hfc$fJt) &^tf^i& £SPR-2(Acc I/Eco Rim^^fJt) 

—jj, m&mALmfc^-t)m&&tititc? w^sosm^^-s p gex-2t(als 

-wild) Z??* 5: K(^^^J50 ng/n \)<Dl5Qn l£r % 10 X M buff er^&TT'Acc I 
l,ul(12 u//*l, TakarattM) ^ U 37 < CT'2^f^-Y ^^r:*^— h Ufc 0 £Okif& 
1 %T#n— ^^tt^tbM J; 9 Ii^#tK:&ofc7. 2 kbp©^>- V&mm 
Lfc 0 GFX PCR and Gel Purification KitO^n h ^/Wct^l^ r <DT 33 n — ^ 
A>>ti*tb, 7.2 kbp©^^ Ktd*BSi-5DNA«riai|5l# N 180 ^ K^^TkT^fcH bfc 0 
-£©F*]89jul£, 10 m1©10 x H buffer (Takaraft^) St^l n l©Eco RI (12u/ 
/il) ^m-a-U 37tfl^F^t5 i t iot, [ElliXbfcDNASrEco RIT*^ 
$HbUfc 0 ^^•T^> 10 x loading buffer^Pxi, 1.5 %T If v — * jV^m 
^^ctbbfc^ 4.9 kbp N 5.7 kbp, 6.5 kbp&U?:£ < tyffi £ 2 kbp© 

KK:#j&»*i^ g#JCD5.7 kbp^^y W^^D 9 W Lfc 0 •) ffi Lfc^ 
lC^tifrlZ>1fo5.7 kbp©DNAiff>lt^> GFX PCR and Gel Purification Kit^J; 9® 
JfcU 50Ml©^c®7KT^tiibfCo 

•^LT^ Z<D J: 5 KlbT#£>;ft,fcpGEX-2T(ALS-wild)©Acc 1^-fb^.TJ^Eco RIg|5 
^^^^©3^1^ SPR-KAcc I/Eco RI^bgJr>f)j£V^3:SPR-2(Acc I/Eco Rift 
<b^f>t)©3Mli Sr. -^tt-ettTakara ligation buffer (ver. 2, I?£) 6^1 £16^ 
Tlgfe^^-tirfCo 

SJSf^^fl^yt'ry h-fe-yl- (JM109$5 N TakaraftiM) t-^#CQ^n 
hn/HifotWtifS^iL, T^f-^y ^SOppm^r^tfLBitife^^^, 3 

^ 6 {d|B^LfcALS-RspES.U?PGEX-3 (5' -CCGGGAGCTGCATGTGTCAGAGG-3' : gB?lJ#-§- 

3 1) (£> i? y bis PGEX-5 (5' -GGGCTGGCAAGCCACGTTTGGTG-3' : @H3«-S§- 3 2) R 

t>*PGEX-3(D-fe 5/ h £ . PGEX-5^U?^ 6 MfEit LfcALS-RspAOi? £/B V^T = 

n^-^ilttt^ 1/^ H-PCR&frofco fc*3 % PGEX-3« % It 
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&m \^tcpGEx-2T<D3' mfcitm-fz>T>'^-t>xm<D— utmvm&\x*&z>o pge 

X-5fi N -<^^ — i ttfffl bfcpGEX-2T<£5' W^&Mt"^^*^— §P£ 1*1 b 
|H?IJ-efe-5o ^/&f£# t ttli> ALS-RspE/PGEX-3-fe y b <D t t Mte. ^#25 /z 1 

55t: ti^ror^yy yumR t>*72°c-r*2# ii^i^ig^ £> * s f - -r ^ * 

40®^ M LfCo * fcPGEX-5/PGEX-3-fer y h & PGEX-5/ALS-RspA-fe y h tf>4§-£ 

ffim<D<4 is*)— h(DW AtfSflgi&^Hfc^P— ~ T^fi^y ^50ppm 
^^•^Ti-^LB^#:±f±& (3 ml 10*) t!lt\ 37 < CT?12l#lffl«£: 5 bfc„ #SMiL 
^7^5: KtttH^S (TOMYtt^ DP-480) tf^Mfe^ fe ^9 * 5 KSrtttH (400~50 
0/zl^) U/ct, 3S^at«&»Cj; 5200m GFX PCR 

and Gel Purification Kit&JB V^WaiXtflBklft Us *«KH30/i ia«©»W* 

itLb^T 0 ^^ 5 K&ABI PRISM BigDye ver. 2&JlV^iX~^3: V^^jft^rfT 

teH&UT\ KlSSS^WU lljulO^MDNAt s 1/z l^^^-Y^— (3. 2pmol/Ml)^> 
SiilWpre-n.ixi^l^tTilSL, «Mg?*«r20 /x 1 1 bfd 0 ^-^^S^ 
Ltft 96X^5#M©*0#3£ttXe©8U 96 < C-C5fj>M©£ttX@. 50°CT«5 
®m<DT=-— V >'^xaXr560 , C-e4^W<75#*X©^fejfe5f-^ 40011 
t>5gb> *^>T ^/VO#:ftX|Ite60 < CT-9#F f g : fT5 bfc 0 v"-^^^ 

JfcJ&TSUAutoSeq G-50 column£/8 V^^tt^ ©^fttM&y/V-itifite: <t 9 Bfc* 
ABI PRISM 310 DNA ^ ^ «fc 19 ^SiB^J^r^:^ bfc a 

£ bTPGEX-5, ALS-RspC, ALS-RspS, ALS-RspK 3-1-4$: TJ*ALS-Rsp 

B3rJlV\ TVfty^T'y'f^^ £ bT4-83-3 % PGEX-3, ALS-Rsp2 % 4-83-10^ 

tMLS-Rs P 7£JEV>fc 0 

#MJftf>JISr^ W548L3ESSr^r-f5^SALSate j ? : S:^r-t-SpGEX 2T^<?*- (0 2 
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0^*5VNT, TpGEX 2T(ALS-W548L mutant)j ilBft) RXfiS627I^MZ : fc-f Z>^M 
SlALSat-e-T-Sr^ri'SpGEX (0 2 0 lC*5V^T, TpGEX 2T(ALS-S627I m 

utant)j t|B4fe) flS#&*Lfc- t%mm^tc 0 &l^T% £*L £> P GEX 2T (ALS-W548 
L mutant) ^t^pGEX 2T(ALS-S627I mutant) T'^If Irf S^itfc. 

C^Jfe^J6] Rb^^C^y/ APCR(^«t 9 H^ffi£*L;fcC512A (P171H) ^^RtKa 
%km<Dt?y APCR^«t t> JLV^ffi£*bfcC514A (R172S) &£fc^j|X^;MM8l'CJ*OA 
LS cDNA©<g-fiftfc£ft«rift#-rSpGEX 2T©f^»3& ^T^f-^ tf^^ *-{d«fc 5:fcfl§ 

3fe-r>C512A(P171H)S.t^C514A(R172S)0- : etb^n^i^^^r#^T^O ALS cDNA 
<D&&£ Ztl&VkW1rZ pGEX 2T Of^Si^oV-Cs E! 2 1W2 2£fflV^TtfcK 

C512A (P171H) 2fc£DNA»rJf «r^5fc«^ Rb^ffiO^V ADNA«r#l!£ UT, « 
6 tC|B^LfcALS-Rsp6S.t^ALS-Rsp407 P 7^-^— y h £r Jl V^TPCR^rfro fc„ P 
CR^Ready to Go PCR Beads&ffl V\«IM©^/ ^DNA&5/z >f -<e-- (2 

5pmol//zl)^l/xl*P^s *^*25 J ulT^ofc 0 R&tkW t tt. 95<CX5ft 

m^.t>*72 < c-c'2^ra<D#*xm^ bftst-f^ ^sr4omi* ^lutw^/^ 

^/v^fePCRfeJ** (1212 1 tefcsv^T TPCR-5J £15*0 (Ds<is K&iiO*) WU GF 
X PCR DNA & Gel Band Purification KitfcJ: t>i|*$gUfc 0 ¥t§!l L fcPCR-5 

n — ~ — (TA^ n— = * — ) 5pT7Blue T-v 

ector (Novagen%fc»l) teHfi^fc^. 1"fcfc>t>.» »®i LfcPCR£j&^l /z 1&> 1m 1 
<DpT7Blue T-vector (50 ng/ fx 1) % 3 ju KOWM^ Jr^7kRTf5 n lOligation b 
uffer (ver.2. lift, ^SotttM) iH^U 16°CX*mZim&ltti 0 

v-y^50 P pmS:$tpLB@#:»S6_hT?J«*^s Mi5t^fttt, ttlitfc^ 
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^=n~-£r % jytVU >-50 P pmSr^tpLB?Sf*:*&*»E (3 ml 10*) T*> 37°CT? 
12B£Mfifc 5#*|bfc. *8f*8L Kttttl9e« (TOMYthlK DP-480) 

K&tttti (400-500 mD l-^o rtbSrat^HrfcJ: 9200m 
•C, GFX PCR and Gel Purification Kit^ttJttfttWttittU 80m 1®^©^*-? 
*gt±Jbfc. 

f&m&V> 0 *>50m ISTn 10m 1«>10 X T bufferXtMOM 1©0. 1 %BSA#fe 
TT% ImK^Acc K^u/mD^^Im l^Sma I (10u/mD t U^*100m 1 £ 

^Slfcl^U @#J<7V^V KSr§J9ffiU-ClHllRU % GFX PCR and Gel Purification 
KitcD^P ha/WCfleo-CDNAHPf^SrHIiRU/to £*UC <fc 9 > 5fc«&K:Sina 1^4 ht 
ACC IV-sC h£*£oC512A (P171H) ^^DNA$r>t 

— C514A^mS.TJ«C512A^^^^UXV>?)fc^, GbaMfcj&»k**ffl tfc^ / 
ADNA£r#IM£ UfcPCRT?}*, C514A (R172S) ^^0^£^5DNA#fJt - £ 
a*-C#fcV\ bfc#ot\ ID2 1 {^^-TJ; 0 i-s ^J63EII^*r^AU^:— 
7^v-^i^5rtt\ C514A (R172S) ^m^&^l-SDNAif Jt bfc 0 
IP ^> , ^^^©A ofc^7^^-i b T ALS-M1 (5' - CCCC AGCCGC ATGATCGGCACCGACG 
CCTT-3' :@B^"J#^3 3, TH^A^^) £ALS-M2(5' -CGGTGCCGATCATGCGGCTGG 
GGACCT-3' :ia^lJ#-§-3 4, TlOT^fl^) £J3 V\ if f£§UALS cDNAtf* 
frfcpBluescript II SK+£ilM<b U ALS-Rsp6^.D ? ALS-M2<D^ P ^ ^r— y h <^A 
LS-Ml^.U ? ALS-Rsp4^7 P 7-f fey h £ Srffl V>T-t*V^:h/PCR«:?To fc„ &*5, A 
LS-MlHli3»t 5 1~23# g O^SIB^IJ ALS-M2Kl*5tt 5 1~23# S ©SSBB^J t tf* 
*Btt6*J^^"Cfc5. ALS-RspeS.t^ALS^OT 0 ^^-^— fey h ££H^fci§^^ 
HI 2 14" TPCR-6J fc|B*b^:DNA»fjt* s li«$tt, ALS-Ml^:tJ ? ALS-Rsp4<D 4 
fey h^ffiV>7c^(CfiIH2 1 if rpcR-7J^|B«feU^:DNA»fjt^#S$tL*o 

PCR^I^bT^ SiS^^^s lMl^LATaq DNA polymerase (5units/Mb TAKA 

RA|£M) n 10 m 10)10 X LA buffer, 10m 1^25 mM MgCl 2> 16Ml<^dNTPs (-ttb-f 

tV25 mM<£)dATP N dGTP, dCTP&tfdTTP^ b * 5 ) % 1m1£>#|MDNA, ^tlf^Ml 

CO-fe V^^y-^ — S.tl ? T>'^-fe>'^7 D y-f'-^— (-^^^^25 pmol/Ml) 

100m lfc»#bfct>©«rWttbfc. tttt, 95 < C-C5#ra<3*DSa£ttX 
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13 bp (PCR-6) £377 bp (PCR-7) <D^ V K£#J 9 & 9 , GFX PCR DNA & Gel Ban 
d Purification KitKl J: 9 »*i U^DNA(»^*-t*l/-etLlOO/z l©«c|S 

^C(C % #e>tT,fcPCR-6S.t/PCR-74^V^TSPR4^TofCo SPRfC^ It, K/fc^te, 
9 *^30/z 1/z lOLA Taq DNA polymerase (5units//ilK 1 

0/z ltf)10 X LA buffer % 10/*ltf>25mM MgCl 2 . 16/* lOdNTPs (^tb^tl^SmM^dAT 
P, dGTP x dCTP&tfdTTP^bftS) bT^AlOO/z lKlfflSI bfc 0 SPR## t 

Lttt, 95 < Ct?5^-|W©*0SSaEi4XS<O«, 95 , c-e3o#rao35ttxm, 55*c-ci# 

^xas.u ? 72 < c-e2^Pfl<^#*xs^ b ft z> * /v&wmm v 

oSU ft^f-^ ^/K^#SXS^r72'C-e9^^ : ft5 t>0^b/t:„ 

0 bpCD^^ K (0 2 1 f£*5V>T TSPR-3J £ IBS) «r£J 9 tH b N GFX PCR DNA & G 
el Band Purification Kitfc «fc X) U b fcDNABlr Jt (SPR-3) £rl00 M l<£> 

^^^^->-7KT^ffibfc 0 £*T,&^fc&^fc#?3fc£iaj«^ pT7Blue T-vector 

^ia^^^> ^cii (jmio9) \zMW&$k\^tz. 0 ^<D±mw^^ u ttw$nfc 

^7^.3: KSrAcc I^Sma IT'^Hb bT.*SS^Sraa Ii^-T h^ACC I1M h^oC 
514A (R172S) ^mWAWr)i%nfc.o 

mi?, m&MALsmte*i>m?*&-£tifr'7' : 7x$ k> P GEx-2T(ALs-wiid)-e?^ir 

te&$;h,fc*JIMB(JM109t5fO£: N T^t°v-y ^50ppm^^tfLB^^ite(2ml x 15 
*)iZ.X37X;X*lffi.imk 5Jg*bfc„ ^7^^ KttttJ^S (DP-480) T*7°7^5; K 

# N GFX PCR DNA & Gel Band Purification Kitld«fc 9 fl&il U MH&tfU^y^ ^ 
K 4:200 /z l^StHiiJi^^-^TK "CIS ttl bfco 
^^^t^tLfcT 0 ^^ 3: h\ P GEX-2T(ALS- wild)£Acc It^btfc.t*^*), 

iSttiffi© 5 -fe75Ml&> 9m 1^10 X M buffer, 3m1(7)Acc I (12u//zl) ^^3^1 
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FX PCR DNA & Gel Band Purification KitKU: 0 *frt4 U ft^fMH-lOOju 1<©^H 

Acc I^ff^b£;ftfcpGEX-2T(ALS-wild)&, Sma I-?g0#$Hfc bfc 0 -ft£fr 
■tbs ^I±1^0 9^79m1^x 10 M 1<D 10 X T buffer, 10 ju 1<D0. 1 % BSA X l/xl^S 
ma 1(10 u//il) ^^bTi^4lO0/zl^ U SO'C'Cl^HiK ^ h bfco * 

*5, P GEX-2T(ALS-wild)fCfi, 3@Bf<DSma IfgHsiH?!! (pGEX-2T<DThrombinl5D$f-tf- 
4 Y^tim-t^J^? X2—~l/W<< h±> ALSsl^276#aS.-O?430#@) ^ 

»^^b,ALSit^430#S(DSma mm&Pl<D%-*ffifc Ufc^ * S KfctB^-f 
KSr-SO 0 ffl LTHl&b.GFX PCR DNA & Gel Band Purification KitSrJ^ 
T#*« ^^^««r^*b-r»»ibfe. ttt, ^6<J^®^^-^7k50Ml 
-C^fflLfc^OAcc IfliHb/Sma ilfU^m^^S UfcpGEX-2T-#tt3!ALS cDNABfJt 
±T&<Dj?%zX-mbfr>1Z^%ttZ-Sma IiM h £ACC Hr-f h^^-i-^C512A (P17 
1H) ^^DNAKf>T-3fet^lCC514A (R172S) ^DNAiffJf ^f^^(C J: 0 7 -f > a ^ 
bfc„ HI2 2l-*3V>-C, r<D#?fe^J; !9#fetb^C512A (P171H) ^M<D&- 

%m&X^-f Z> : mMkLS-(i[&^- 7 X 5: K&r p GEX-2T(ALS P171H mutant) j 
£fB*cU C514A (R172S) fl©^^||-ett S^ALSit^^ir^* 5: 
K& r p GEX-2T(ALS R172S mutant) J tzZMT&o 

^&LBmM±.X-mm^fci/>'y^=< n- — _hK& Ufc^jfe i PCR^i 9 

.X^ y— -y^t, pGEX-2T(ALS P171H mutant) l^g^gl^tbfc^fli^&tFpGE 
X-2T(ALS R172S mutant) XT&'M.feWk Zfttc^BW Lfco 

CHJ£^J7] C512A(P171H)/C514A(R172S)<D2,£^^MALS cDNAO-£j& £ £ 

^■f"'5pGEX-2T<Df^^MtJ ? (ci (D^<? # — \zl5: S^clffio^^ 

C512A(P171H)/C514A(R172S)02^^MMALS cDNA<D^j& £ ^ ^£^#1" SpGEX 
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C512A(P171H)/C514A(R172S)<P2/fe£J|£!ALS cDNA©-&J&fc\ _biE©^Jfe^J 6 id 
IBmUfc^fe^mC, Ga^jK^bttttlUfe^y ADNASrj*Si^ bfcPCR-?ffo fc„ 
-T^t5*>> Ga^^5d^ttffiU^y/ ADNA£rilM£ U ALS-Rsp6;&tfALS-Rsp4£:7 p 
7^v-tj/ h^LTPCR&frW El 2 3* TPCR-8J £fB«£ bfcDNABrJt£igi|iI b 
fdo tit, liiIiSb/cDNA^^pT7BlueT-vector}e:7-r v-a ^Ufc^, m 
£Acc I&tfSma IT'^i-?) - t (C J; o C512A(P171H)/C514A(R172S)^^DNA 
$T>f&#fco Jfcfc:, IH2 2^bfc<t Acc im-fb/Sma iMMltfc 

P GEX-2T-^ttMALS cDNABfJt h . C512A(P171H)/C514A(R172S) ^DNA£ 
j;!J7>f ^r— *, a ^ bfc ntbt- <fc V , pGEX-2T(ALS P171H, R172S mutant) ZftW: 
bfc 0 ^fc, 6 £ UTO- bTv pGEX-2T(ALS P171H, R172S mutant) -eMWfc 

tm&m 8 ] C512A (P171H) /G1643T (W548L) S.TK512A (P171H) /G1880T (S627I) <D2 
J&mmMALS cDKA(D&J$,t - *l ^^M^TT SpGEX-2T^^Mt^^i ? ^ - ^ 

C512A (P171H) /G1643T (W548L) £:T>*C512A (P171H) /G1880T (S627I) <D2^^^MALS 
cDNAO^i: i^^^i-§pGEX-2T©^^oV^T,iH 2 4 V^S&PJ-T £„ 

^fe-f ,MMW 5 "CWcpGEX 2T (ALS-W548L mutant) IrJWI 6 (D^feKliP CT , 
Acc I-C^i^bfc^^Sma I-e&ftmfc-tZ w t \Z. £ o T % ALSst^^*5#5430 
#@<DSma I^^lH^IJ^bAcc IfMia^T^^^So ZtltmMffl 
6 -ef^$S! bfcC512A (P171H) m^Wf K ^7^^a Vt5-i:l^oT, C512 
A(P171H)/G1643T(W548L)2^^mMALS cDNA£^fc> -?*7 * ^ K (HI 2 4 "fx TpGEX 
-2T (ALS-P171H, W548L mutant) J £ |B^) 3rf1=M bfc Q 

— * % pGEX 2T (ALS-W548L mutant) <DiXt> <0 \C MMM 5 "C#fcpGEX 2T(ALS-S 
6271 mutant) £rfflV^i £ SC iot, ^il-UT, C512A(P171H)/G1880T(S627I) 
2,£^MALS cDNA^r^tPT 0 ^^ 5 K (@24t, r p GEX-2T(ALS-P171H, S627I mu 
tant)j tUm.) *ftW:Vtc 0 

;i;ft,kpGEX-2T(ALS-P171H,W548L mutant) &tfpGEX-2T (ALS-P171H, S62 

71 mutant) Sr/i^T, MMm6 (D^mtmm^VX, ^0^^«^mbfd o 
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CHJfetflJ 9 ) C512A(P171H)/G1643T(W548L)/G1880T(S627I)^3^;^^MALS cDNA 
C512A(P171H)/G1643T(W548L)/G1880T(S627I)<D3^;^^MALS cDNA t 

ti,$r^«F-r5pGEx-2Tof^M('ovNT, in 2 5 %m^xmwi-z>o 

3fc1\ 5 -e#fcpGEX 2T(ALS-S627I mutant) SrXho ItfJH-fb bfc^s 

Ki^oTBAP«!.S*fT5o #Cfc> illfc^ftl^CT, g Woate^W^ 
*-W&T;#n-;*y/l^e>#gt • WMbfc *fc, HJfeM 5 T?#fepGEX 2T(A 
LS-W548L mutant) £Xho I«U JiJfc bfc^ifefcJP Ct\ ii§#£JI«r-£tf Bftf 

#Ct£, G1880T(S627I) £G1643T(W548L) ©2;&&^<S:0Mi"J$O TpGEX-2T (ALS-W54 
8L.S627I mutant)] ZftMirZ g #J-^ # fefrfcDNAl^f ^rtL^tt «r 9 -f a 

b TPCmc J:«9^^y— = V ^ U g ftj <£> :/ 7 * 5; K (pGEX-2T (ALS-W548L, S627I 
mutant)) ^^o^^0§r51fe bfc„ 

51ftbfc:*:»ft«::l#*gU ±s6bfc^rfe{c2pb-C, pGEX-2T(ALS-W548L,S627I 
mutant) £rMJbfc„ pGEX-2T (ALS-W548L, S627I mutant) &Acc IiftLfct^ Sma 
IR:J;5tt4>»{bSrfTV\ ALS3tfe^-^*5tt 5430# g tf)Sma mtB^I^ bAcc I 
f8»BB^IJ*"CS:^Cife$*/tpGEX-2T(ALS-W548L,S627I mutant) Srf^ttt bfc D 
£ fit 6 T?f^M bfcC512A(P171H) ^mwrfr t & 7^ 4 s — f 3yt5riiC 

«fc o T sC512A (P171H) /G1643T (W548L) /G1880T (S627I) 3,&^^MALS cDNA^r^tf Zf 
7*5; K (@25t^ r p GEX-2T(ALS-P171H,W548L, S627I mutant) t |3^J ) £rf£$£ 

£ Fj fcl, pGEX-2T(ALS-P171H, W548L, S627I mutant) SrJgV^ Hlfcfll 6 (Djjfeb 
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mMM3 (5) -C?^i4b*:pGEX-2T(ALS-wild)Tf^K«51feU/t^:fflHS, £tt0V 5 
T?fNKLfcpGEX 2T (ALS-W548L mutant) TflgJflEife Lfc^flt^lUfefll 5 T?f^3K U 
fcpGEX 2T(ALS-S627I mutant) "O^SCte* ISJS^J 6 TftMK bfcpGEX- 

2T(ALS P171H mutant>t»»K*5**tufc*»«, MM® 6 T»fW LfcpGEX-2T(AL 
S R172S mutant) HJfe0»J 7 XftM LfcpGEX-2T(ALS P17 

1H, R172S mutant) XJ^W-W^ £ *bfc*Ji§® . 8 T?f£SL LfcpGEX-2T (ALS-P1 

71H, W548L mutant) £ ftttmW, MMm 8 TM^M L fcpGEX-2T (ALS-P 

171H, S627I mutant) T*l&fltmi&£tLlt±mRTfmtem 9 XftM LfcpGEX-2T (AL 
S-P171H, W548L, S627I mutant) X^M^^^tltc^BM^ ,2 mlOTVlf^y^Sr 
^•tfLB^i#ffi^T27 0 CT* ; etL ; etl,^i: («G**) bfc G ^Offrig^l 

ml<S:JBV^250 mKDTVtf^y ^Sr^tfLBf&fleigifi-C, ^ft-?*!/*****? o 
— 8fe#F3*«L 1 mM IPTG«r*P^T^fe^3^M~4^KJ0^-t-5-^^J;o-C, GST 



^fc^ifO^l^^ ALSttffiMW^ (30 -fen— /V^0.5 mM MgCl 2 £-^ 

A^fcy ^^MW^pH 7.5) (*&*«fc50 mid* b# b tl1t<< U >y 

v\z.n\^x2. 5 mi<okLsmmmffi%L*WM) 0 ^(Dmmm^^mmm (Heat s ys 

tems-Ultrasonics*±§!k Sonicator W-225R, -vj 2 n^^^f, TV Vzfy V = is 
hD-M, 40#2iH) Lfc#, 4°C, 15000Xg-C20#|HJ3t'i> 

u *©±asra**»*t bfc 0 

wtUCcfc 0 ,GSTjB&<£i?£MALS* V^°^^ % GSTlll^W548L^aMALS^ y/^f, 
GSTj»-a*S627l3EaMALS^ V^^ft, GSTfife'g'PmHSgSMALS* SC* GSTfi4^ 

R172S^SSALS^V^^K, GSTjft-8'P171H/R172S^SMALS^^^^Sfx GSTSfe-g-P 
171H/W548L3ESSIALS* W?^ flf % GSTlfr£-P171H/S627I&£S!ALS* V/** St&T>*G 
STjB^P171H/W548L/S627I&&£!ALS* V"** fC<DV^-f tbd^^tf 9 W&V>1®8ft& 
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Oftffik U £fc*JJ§^&^ALS^t££Pl#^5fcfe{;is ^^^«10 raM<^^y 
^Sr^PbfCo l£#J{-^ PCm&Mk LTbispyribac-sodiunu pyrithiob 

ac-sodium&l^pyriminobac<£ 3 WM b % * £ ^Bfcii^J t L*Cc 
hlorsulfuronSr^JE U 5 P / V^I^^J £ IT imazaquin&^/B \^tc 0 £ 

^^(bispyribac-sodium^pyrithiobac-sodiumfi7K^^^• : ?:^tef*T^r b >^$0 

9 S^COfe^^^^^oV^Tsbispyribac-sodiumJC J: 5 P£WiS"tt ^ 13 2 6 
2 7tW^9I^L, pyrithiobac-sodiuml;i£5PJi*?gt££rit 1 0 (C^ py 
rirainobac^ J;SP£*?g14^^ 1 ll-^U chlorsulfurontc £ 5 Ri-WSttSr^c 1 
2(C^U N imazaquinJ: SPa^fg-te^T^ 1 3^^U^„ 

^9~i3^ m^fcispi-^^ttfis mnmmzte^x5o %m.m*mbtiz> 
m&^fe, t(D5o %$m* j 3-x.z>mm asom -e*u. 50 %mm^mhti^m 

mRsit , mk xm^ &^-r z> ^mmals ? w ? sc^Rsit & h m £ ti z> 

S^iSRSltte, ij^tifcO^O p *^-f fr^ 1 o^^m^^^i-^^^MALS 

^MRs&%±.\B\zm&, ^mmm^mm^-r^mmmALs^^^^m^s 

&&m^Zfe#i\!k*^1-Z>-b<DXhZ>o 
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ALS * W< 9 «<Dmm 150 fit ( m M) 


RS it 


RS it 


RS it/^M RS it 




0.0063 








P171H MM 


0.055 


8.7 






R172S 


0.0062 


0.98 






W548L 


3.3 


520 






S627I 


0.26 


41 






P171H/R172S MM 


0.048 


7.6 


8.5 


0.89 


P171H/W548L 


100 u M t? 5.5% 


> 15000 


4500 


>3.3 


P171H/S627I 


23 


3700 


360 


10 


P171H/W548L/S627I MM 


LM 100 m M "C 1.1% 


> 16000 


190000 


> 0.084 


m 1 0 


ALS ^ V/^R©ffiS 


150 fit (mM) 


RS it 


RS it 


RS Jt/^2® RS it 




0.011 








P171H Ml! 


0.037 


3.4 






R172S 


0.011 


1 






W548L f£^M 


100 m M -C 41% 


>9100 






S627I 


2.2 


200 






P171H/R172S ^11 


0.14 


13 


3.4 


3.8 


P171H/W548L MM 


100 u M X' 20% 


>9100 


>31000 




P171H/S627I MM 


9.4 


850 


680 


1.3 
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$11 



ALS ^W^f©ii 


150 KmM) 


RSit 


RS it 


RS it/"f>M RS 




0.008 








P171H 


0.04 


5 






R172S 


0.0092 


1.2 






W548L 


36 


4500 






S627I 


22 


2800 






P171H/R172S 


0.041 


5.1 


6 


0.85 


P171H/W548L 


100 jiMT* 11% 


> 13000 


23000 


>0.57 


P171H/S6271 


100 mM t* 21% 


> 13000 


14000 


>0.93 


mi 2 


ALS ^^^^stwai 


m 150 fit: (/iM) 


RS it 


T-fflRSJfc RS it/^M RS it 




0.013 








pniH &mm 


1.1 


85 






R172S 


0.011 


0.85 






W548L ill 


9.9 


760 






S627I ^11 


0.031 


2.4 






P171H/R172S gAS 


5.5 


420 


72 


5.8 


P171H/W548L 


100 /iM~V 16% 


>7700 


65000 


>0.18 


P171H/S627I 


9.9 


760 


200 


3.8 


P171H/W548L/S627I g ; 


g}M 500 ,iMf 30% 


> 38000 


160000 


>0.24 
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ii3 





150 {fi UM) 


RSit 


RS it 


RS J£/^5» RS it 


mum 


2.2 








pniH mmm 


3.4 


1.5 






R172S 


2.3 


1 






W548L 


100 n M t? 16% 


>45 






S627I ^SS 


15 


6.8 






P171H/R172S ^11 


3.9 


1.8 


1.5 


1.2 


P171H/W548L ^MI 


100 /jMT* 13% 


>45 


>68 




P171H/S627I X jig! 


71 


32 


10 


3.2 


P171H/W548L/S627I 


S 100/zM-ei5% 


>45 


>460 





^Ji<0^ 9 — 13 (Dy*—* SrJiifct&PJl-f-So 

£-f\ bispyribac-sodiura^iSH.^'l*^-^ (^9) fa h fc]k<D CI t h 
fabt£^tc 0 l&mmmmte*&=t- Ki-6^MALS*^-^S€ (P171H, R172S. 
W548LS. t) ? S627I) <D*pX*fe^ W548U£J^§iALS^ Zss< ? K^bispyribac-sodiumM&f 
UTft&jiiV^^tt&^bfc (RSit^520) o S627I^mMALS^^°^@X{*P171 
H^^MALS^ ^^^W^i^V^fettt^^Ufc (^rtt-e^s RSJfc ^41.5.^8. 7) 
R172S^^MALS^ i/^ffteif^MALS* |C t l^^^iStrCtt $ t£fa 

ofc (RStt^0.98) o :<D:i:^b, ALS* W^SO-:&tt5P171H^. W548L^ 
^^^56271^^^. bispyribac-sodiumfcMi-SS^tfe^il^^-fr^^^W^)^ 
^^-Cfo^Cl ^^pjfe^^^o/Co *fc s ALS*:/^fr^:J3tt5R172S^^ 

— *\ 2^^^*^^^^ K-t-§^mMALS^V^^K(D^-e«, P171H/W5 

48L^ ALS ^ V ^ ^ ^ b i spyr i bac-sodi um{C ^ b T H: Sit V ^#Ctt £ ^ L- fc 

(lOO/zM-e5. 5%^P1#, RSitfi> 15000) o P171H/S627I^^^ALS^ ^v^Sf&bi 

spyribac-sodium {C^j-bTSSV^tiLtt^^bfc (RSJt^3700) o P171H/R172S^M 

ALS^ l"<? Jf ^ffi^tt^Jt^VM^PmH^MALS^ ^-^fC£ I3cI3c|r] C^feo 

fc 0 ifcfc, 3^fIIl^tJ: 9 =i— K£*b5PmH/W548L/S627I^§yALS^ 

^^Ktbispyribac-sodiura^*}"UT5SV>|g^C'|4^-^x./c: (100/zMT*l. 1%<DP1$, 
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RSJtte > 15000) „ &*3 % -nb^^m^7C^^ofcH^©m^Jfflft^^f*IU 
2 6X^2 7 (C^bfCo 

71H/W548L^^ALS* SOOTl71H/S627I^MALS* ff Ul*3»t 3R 

r(Z)r^^b, rjXfe020©2j{SCje»Siae-T- (P171H/W548L^*S!A 
LS* W?^fC&=— K-t-5il'e^-S.T^P171H/S627I^m^ALSi? r ^/^^W^ 3 — K 
i~55t^) «s bispyribac-sodiura^LT, l^tiSI^Oi^t^S^ 

pyrithiobac-sodiumKliSia^Stt OS 1 O ) ^ b tt#C© £ £ #88 £> t>* 
{dJfcofeo lIfISIfi^^3>- Ki-S^SMALS^^^^ (P171H. R172S, W 
548L& 1^86271) <D*PX*^ W548L^^^ALS^ fC^pyrithiobac-sodiumtC*]- 
LTAfc^jgEfcttSr^Ufc. (100/zMT*41%, RSJfctt>9100) o S627I^mMALS* 

^<^itfefitrt:ttSr5%ufc (Rs]t^2oo) as N pmH^MALS^v^SC^feifttt 

O^V^j£< (RStk^3.4), R172S&£SALS*:^*«ttgP£S!ALS*i<'A?*« 
^PI^!<Dfi^CttU*>^*5&^ofc (RSJt^0.85)„ ALS^V^ff 
fc*5tt5P171H3ES % W548L^^S.TJ ? S627I^^fi, Pyrithiobac-sodium^*J"f-?>® 
ttttilllil^S©^*^*^-^^^^^* 0 ^ ^ fc - ALS^ 

^ifcOft, P171H/W548L3ESSIALS^ W^KT?*>t) (100 m MT'20%(D|Ji.# N RS 
Jttt>9100) % ^TP171H/S627I^MALS* JC-C&ofc (RSJt^850) o m 

9 (d^ L/cbispyribac-sodiumK: J: -5 Pl^^tt^— ^ £ fc^ft 5 pyrithiobac-s 
odiumG>»£\ P171H/R172S^MALS*:/^Sfte> P171H^MALS* Sl«fc 

9 t^5v^^vN-eSfeite^^Lr*5 19 (RSJti3) % mkX'i^^c uyhmmxbz 

R172S^^^pi71H^^MALS^ % (D^^^CDM^^M^ 5 - £ b 

2^a^SALS*>v"?^ini:ov>"C\ l^^ALS^^SC^RSJfcJ^k 

^S^tl/S^RSitillRORSJt^ttitil-^fc -5, P171H/R172S^MMALS* ^ 
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(D&tflX-bWmiZ.*:^ < &£)<> COr^^f), P171H/R172S^^MALS^>-^^ 
STte N pyrithiobac-sodiumtC^-bT, l£^M»eT-0^fite0^l^ fc^Hi 

& , pyr iminobac «fc £ PJ.#?£te 1 1 ) fe ttSfc <E> - t & W h K * o fc„ 
l^C^MMat^-T- (P171H, R172S, W548L^.TJ«S627I) & a — K"*" S^MALS* V 

^ @ O "t" T? & „ W548L^^MALS ^ ^ W^pyr iminobac IC^Ltf ^ 3£ V >3g#C 
ttSr^Lfc (RSJt4500) o S627I&SSALS*^*SCt>3a^«&tt£r-¥*.;fc# (R 
S&2800K P171HaSHSlALS^^^5r©ffi^H40^V>tt<S< (RSJ£5), R172S 

3ES3!als* jms^MALS* St £ RS^JSJfttfe £ tefr-otc (R 

SJfcl.2)„ ALS^^-?^^lC*3»t5P171H^. W548L&M;Rt*S627 

K^^ftofc. ALS^ V^^Srm*3^5R172S3ESf4x t^^HEftTf 

Oft, P171H/W548L^^^ALS^ V^^JC-Cfot) (100 » M"C11%(DP£W> RSJ£&>1 
3000), ^VNTP171H/S627I^^MALS^^^°^®-Cfeofc (100 jn MT?21%©R&# % R 
SJfctt > 13000), wtbfeP171H/W548L3E^SlALS^W"?^lt ( RWl71H/S627I^||SiA 

2fcfcl % chlorsulfuronKU; 3Ki.#EH4 (*12) ^&ttft©i i^bi^o 
fc 0 ljfefcftS'at'lK-T-a 53 — Ki--6X*®ALS^ (P171H, R172S, W548L 

1/86271) W548L^^MALS^ ^^^K^chlorsurfuron^^L-C*^ 

Sai^jfttefc^Ufc (RSifc520) o P171H^MALS^^^^fft»itlS5^V^^:tt 

(RSifc85) S627I^MALS*:/>'^SCO^t£O^VNfci<6< (RS 

Jt2. 4) ,R172S^^SALS^ |f te^£MALS<? ^ Jf £ lU^Oj&tfCtt b>6^ 

£#a>ofc (RSj£0.85) o ALS* W^fC^ttSPmH^m&tfW 

548L^^«, chlorsulfuron^^J-r 5 S^M***^ ^5® Kl^^J *IlT'fe5r 
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^«P171H/W548L^MALS^^°^KT*fe!9 (100m M-ei6%OPl^ N RSJi«>770 
0), ggV^TP171H/S627I^^MALSi?^^^-efeo/c (RSJfc760) o ^9(C^bfcb 
ispyribac-sodium^J;5P£#St£^— ^ £J£M&9> chlorsulfuron^^^, P17 
lH/R172S^mMALS^^^^KO*£^'|±^^'^V^ (RSJt420) fiP171H^^ALS^ 

§R172S^^^Pl7lH^^ALS^^^^«Ofefcl'140^V^?^ift^65r ir^^ijpj 
Ufc„ *fc, P171H/W548L/S627I^mMALS^^^^Kt>^V^fe ! i:tt«r-^x./c (50 
0^M-e30%O|5EWs RSifcta>3800)„ 

P171H/R172S^MALS* Jt£tm71H/S627I^#|MALS^ y/^fl^oVN 

-C, ^RStt£|li|^<DRSJ££J£tfcUfc£ i: ^^RSJfcte^RSJ* J: 9 

%^TS^^:# < ftoT^fco P171H/R172S^MALS*^^JC.& 
t)«P171H/S627I^MMALS^^^^K^> chlorsurfuron}£*j- Lt, l^^MMifrfc 

Jfcfcl, Imzaquin^SPfi^t^-* (* 1 3 ) ^ ^ t b ^ t 

oVt 0 l^^^st^^=i~ K-r^^MMALS^^^S (P171H, R172S, W548 
L^.T^S627I) <D4 3 "t?«> W548L^^MALS^ V^^S^imazaquin^^f brfttj^V> 
©fcite^Lfc (l00MM-ei4%, RSJt«>45) 0 S627I^MALS* SC *>®£rC 

14£r^bfc (RSJ£41) tf*. pi71H^mMALS^ V^^^ftfS^/u^fetrL^^^^^ 
^ofc (RSJtl.5) 0 R172S^MALS*>-^fete, S^^ALS^ lss< ? W t Wl^(D 
}&^ttb^$ft;^of:: (RSttO. 98) Q ^(D^tfrb, ALS* l"* ? StUl&tt £ W5 
48L^^^S627I^m^*^imazaquin^^rS^'l4^ii3i^-^i:^^{-^^^ 
-Cfc^C: ^^p^^^^=feofco ALS* V^«fd:fctt5P17lH^&-0 4 R172 

S^f*. iraazaquin^^j-UTf--l' ^ V b ^T'fc 5 ^ £ £ fto fc„ 

2^^mMS^T**t 5 ^V^*n:te^-^^fc<Z)«P171H/W548L^^MALS^>'^ 

(100MMT*13%CO|3a#, RSJt«>45), g^TP171H/S627I^MALS^ 

y/^Iffcof; (RSJ£32) 0 PmH/RmS^MALS^^fC^^tt^'S-^ 
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ftPnm<Dl&mmmte*kte&mC'V&^tCo P171H/W548L/S627I^MA 
LS* V^SCt3&V^^tt£#X.fc (l00/xMT*15%£>PJ.W> RSJt«>45)„ 

5® RS ittmmfO RStt^&JfclfcLfcJ&S:. P171H/S627I ££1! ALS * W^ffcD 
RS Jfctt-=H§ RS Jfc J: 0 t^rftte:*:* < *oT^f: (HB^© RS Jfct^HS RS Jtoit 
J&SWBSEK: l «fc 9 < fc<5). P171H/S627I ALS 

W«> imazaquin l^tt, 1 £^M*fc^^J£^t£^^V^ $ tbS «fc 

IBM#-§-2 9i£:jott3|gl 5#g<Dntea, c, gXfit ^Lt^5o 
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1. ^TCO (a) Xit (b) ©^^^««r=»— Ki" S*^- 
(b) iB^iJ#-§-2, 4, 6*J:r^8fl!>v^i**L^lol!:|B«©T5/lfeK^lfc*5«- 

3 . fflf** l E«oififtrtt*li*^^ 
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1 A 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



1 MATTAAAAAAALSAAATAKTGRKNHQRHHVLPARGRV6AMVRCSAVSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATAKTGRKNHQRHHVLPARGRV6AAAVRCSAVSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATAKTGRKNHQRHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATAKTGRKNHQRHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 60 

1 MATTAAAAAAALSAAATAKTGRKNHORHHVLPARGRVGAAAVRCSAVSPVTPPSPAPPAT 60 

61 PLRPWGPAEPRKGAD I LVEALERCGVSDVFAYPGGASME I HOALTRSPV I TNHLFRHEQG 120 

61 PLRPWGPAEPRKGAD I LVEALERCGVSDVFAYPGGASME I HQALTRSPV I TNHLFRHEGG 120 

61 PLRPWGPAEPRKGAD I LVEALERCGVSDVFAYPGGASME I HQALTRSPV I TNHLFRHEQG 120 

61 PLRPWGPAEPRKGAD I LVEALERCGVSDVFAYPGGASME I HQALTRSPV I TNHLFRHEQG 120 

61 PLRPWGPAEPRKGAD I LVEALERCGVSDVFAYPGGASME I HQALTRSPV I TNHLFRHEQG 120 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVA I TGQVPRRM I GTDAF 180 

121 EAFMSGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVA I TGQVHSRM I GTDAF 180 

121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVA I TGQVHRRM I GTDAF 180 

121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVA I TGQVHRRM I GTDAF 180 

121 EAFAASGYARASGRVGVCVATSGPGATNLVSALADALLDSVPMVA I TGQVHRRM I GTDAF 180 



181 QETP I VEVTRS I TKHNYLVLDVED I PRV I QEAFFLASSGRPGPVLVD I PKD I QQQMAVPV 

1 81 QETP I VEVTRS I TKHNYLVLDVED I PRV I QEAFFLASSGRPGPVLVD I PKD I QQQMAVPV 

1 8 1 QETP I VEVTRS I TKHNYLVLDVED I PRV I QEAFFLASSGRPGPVLVD I PKD I QQQMAVPV 

1 81 QETP I VEVTRS I TKHNYLVLDVED I PRV I QEAFFLASSGRPGPVLVD I PKD I QQQMAVPV 

1 81 QETP I VEVTRS I TKHNYLVLDVED I PRV I QEAFFLASSGRPGPVLVD I PKD I QQQMAVPV 

241 WDTSMNLPGY I ARLPKPPATELLEQVLRLVGESRRP I LYVG6GCSASGDELRWFVELTG I 

241 WDTSMNLPGY I ARLPKPPATELLEQVLRLVGESRRP I LYVGGGCSASGDELRWFVELTG I 

241 WDTSMNLPGY I ARLPKPPATELLEQVLRLVGESRRP I LYVGGGCSASGDELRWFVELTG I 

241 WDTSMNLPGY I ARLPKPPATELLEQVLRLVGESRRP I LYVGGGCSASGDELRWFVELTG I 

241 WDTSMNLPGYI ARLPKPPATELLEQVLRLVGESRRP I LYVGGGCSASGDELRWFVELTG I 



240 
240 
240 
240 
240 



300 
300 
300 
300 
300 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



301 PVTTTLMGLGNFPSDDPLSLRMLGMHGTVYANYAVDKADLLLAFGVRFDDRVTGK I EAFA 360 

301 PVTTTLMGLGNFPSDDPLSLRMLGMHGTVYANYAVDKADLLLAFGVRFDDRVTGK I EAFA 360 

301 PVTTTLMGLGNFPSDDPLSLRMLGMHGTVYANYAVDKADLLLAFGVRFDDRVTGK I EAFA 360 

301 PVTTTLMGL6NFPSDDPLSLRMLGMHGTVYANYAVDKADLLLAFGVRFDDRVTGK I EAFA 360 

301 PVTTTLMGLGNFPSDDPLSLJ1ILGMHGTVYANYAVDKADLLLAFGVRFDDRVTGK I EAFA 360 

361 SRAK I VH I D I DPAE I GKNKQPHVS I CADVKLALQGLNALLQQSTTKTSSDFSAWHNELDQ 420 

361 SRAK I VH I D I DPAE I GKNKQPHVS I CADVKLALQGLNALLQQSTTKTSSDFSAWHNELDQ 420 

361 SRAK I VH I D I DPAE I GKNKQPHVS I CADVKLALQGLNALLQQSTTKTSSDFSAWHNELDQ 420 

361 SRAK I VH I D I DPAE I GKNKQPHVS I CADVKLALQGLNALLQQSTTKTSSDFSAWHNELDQ 420 

361 SRAK I VH I D I DPAE I GKNKQPHVS I CADVKLALQGLNALLQQSTTKTSSDFSAWHNELDQ 420 



Wild 421 QKREFPLGYKTFGEE I PPQYA I QVLDELTKGEA 1 1 ATGVGQHQMWAAQYYTYKRPRQWLS 480 

P/R Mutant 421 QKREFPLGYKTFGEE I PPQYA I QVLDELTKGEA 1 1 ATGVGQHQMWAAQYYTYKRPRQWLS 480 

P/W Mutant 421 QKREFPLGYKTFGEE I PPQYA I QVLDELTKGEA 1 1 ATGVGQHQMWAAQYYTYKRPRQWLS 480 

P/S Mutant 421 QKREFPLGYKTFGEE I PPQYA I QVLDELTKGEA I i ATGVGQHQMWAAQYYTYKRPRQWLS 480 

P/S/W Mutant 421 QKREFPLGYKTFGEE I PPQYA I QVLDELTKGEA 1 1 ATGVGQHQMWAAQYYTYKRPRQWLS 480 

^^^^^^ 



Wild 481 SAGLGAMGFGLPAAAGASVANPGVTWD I DGDGSFLMN I QELAL I R I ENLPVKVMVLNNO 540 

P/R Mutant 481 SAGLGAMGFGLPAAAGASVANPGVTWD I DGDGSFLMN I QELAL I R I ENLPVKVMVLNNO 540 
P/W Mutant 481 SAGLGAMGFGLPAAAGASVANPGVTWD I DGDGSFLMN I QELAL I R I ENLPVKVMVLNNO 540 



.1/34 
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11 B 



P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



Wild 

P/R Mutant 
P/W Mutant 
P/S Mutant 
P/S/W Mutant 



600 
600 
600 
600 



am QAfil RAMRFGL PAAAGASVANPGVTWD I DGDGSFLMN I OELAL I R I ENLPVKVMVLNNQ 540 
48 sKIgLPMAGAsK 540 

54 HlffiuuS 

fifll KML ETPGPYLLD 1 1 VPHOEHVLPM I PSGGAFKDM I LDGDGRTVY 
60 KMLETPGPYLLD VPHOEHVLPM I PSGGAFKDM I LDGDGRTVY 
60 StETPGPYLLDI I VPHOEHVLPM I PSGGAFKDM I LDGDGRTVY 
601 MJLETPGPYLLD 1 1 VPHOEHVLPM I P I GGAFKDM I LDGDGRTVY 
601 ISeTPGPYLLD I I VPHOEHVLPM I P I GGAFKDM I LDGDGRTVY 



644 
644 
644 
644 
644 
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Wild 1 

P/R Mutation 1 

P/W Mutation 1 

P/S Mutation 1 

P/W/S Mutation 1 



CCCAAACCCAGAAACCCTGGCCGCCGCCGCCGCCGCCACCACGCACCATGGCTACGACCG 60 

CCCAAACCCAGAAACCCTCGCCGCCGCCGCCGCCGCGACCACCCACCATGGCTACGACCG 60 

CCCAAACCCAGAAACCCTCGCCGCCGGCGCCGCCGCCACCACCCACCATGGCTACGACCG 60 

CCCAAACGCAGAAACCCTC6CCGCCGCCGCCGCCGCCACCACCCACGATGGCTACGACCG 60 

CCCAAACCCAGAAACCCTCGCGGCGGCCGCCGCCGCCACCACCCACCATGGCTACGACCG 60 



Wild 61 

P/R Mutation 61 

P/W Mutation 61 

P/S Mutation 61 

P/W/S Mutation 61 



CCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACC 120 

CCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACC 120 

CCGCGGCCGCGGCCGCCGGCCTGTCCGCCGCCGGGAGG6CCAAGACCGGCCGTAAGAACC 120 

GGGCGGCCGGGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGAGCGGCCGTAAGAACC 120 

CC6CGGCCGCGGCCGCCGCCCTGTCCGCCGCCGCGACGGCCAAGACCGGCCGTAAGAACC 120 



Wild 121 

P/R Mutation 121 

P/W Mutation 121 

P/S Mutation 121 

P/W/S Mutation 121 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



ACCAGCGACACCACGTGCTTCCCGCTCGAGGGCGGGTGGGGGCGGCGGCGGTCAGGTGCT 
ACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGGTGGT 
ACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGGTGCT 
ACCA6CGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGGTGCT 
ACCAGCGACACCACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCG6CGGTCAGGTGCT 



181 CGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGT 
181 CGGCGGTGTGCCCGGTCACCCCGCCGTCCCCGGCGCCGCGGGCCACGCCGCTCCGGCCGT 
181 CGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGT 
1 81 CGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGT 
1 8t CGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCGGCCGGCCACGCCGCTCCGGCCGT 



Wild 241 

P/R Mutation 241 

P/W Mutation 241 

P/S Mutation 241 

P/W/S Mutation 241 



180 
180 
180 
180 
180 



240 
240 
240 
240 
240 



GGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCCTCGTGGAGGCGCTGGAGCGGTGCG 300 

GGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATCCTCGTGGAGGCGCTGGAGCGGTGCG 300 

GGGGGCGGGCCGAGCGGCGGAAGGGGGCGGACATCCTCGTGGAGGGGCTGGAGCGGTGCG 300 

GGGGGCCGGCCGAGCCCCGCAAGG6CGCGGACATCCTCGTGGAGGCGCTGGAGCGGTGCG 300 

GGGGGCCGGCCGAGCCCCGCAAGGGCGCGGACATGGTCGTGGAGGCGCT6GAGCGGTGCG 300 



Wild 301 

P/R Mutation 301 

P/W Mutation 301 

P/S Mutation 301 

P/W/S Mutation 301 



GCGTCAGCGACGTGTTCGGCTACCCGGGCGGGGCGTCCATGGAGATCCACCAGGCGCTGA 360 

GCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGA 360 

GCGTCAGCGACGTGTTCGCCTACGCGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGA 360 

GCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGCGCTGA 360 

GCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGGGCTGA 360 



Wild 361 

P/R Mutation 361 

P/W Mutation 361 

P/S Mutation 361 

P/W/S Mutation 361 



CGCGCTGCCCGGTCATCACCAACGACCTCTTCCGCCACGAGCAGGGGGAGGCGTTCGCGG 420 

CGCGCTCCCCGGTCATCACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 420 

CGGGCTCCGCGGTCATCACCAAGCACCTCTTCGGCCACGAGCAGGGGGAGGCGTTCGCGG 420 

CGCGCTCCCCGGTCATCAGGAACCACCTCTTGCGCCACGAGCAGGGCGAGGCGTTGGCGG 420 

CGCGCTCCCCGGTCATCACGAACGACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 420 



Wild 421 

P/R Mutation 421 

P/W Mutation 421 

P/S Mutation 421 

P/W/S Mutation 421 



CGTCCGGGTACGGGCGCGCGTCCGGGCGCGTCGGGGTCTGCGTCGCCACCTCCGGCCCCG 480 

CGTCCGGGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACGTCCGGCCCCG 480 

CGTGCGGGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCCCCG 480 

CGTCCGGGTACGCGCGCGCGTCCG6CCGCGTGGGGGTCTGCGTCGCCACCTCCGGCCCCG 480 

CGTCCGGGTACGCGCGCGCGTCCGGCCGCGTCGGGGTCTGCGTCGCCACCTCCGGCCCCG 480 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 



481 GGGCAACCAACCTCGTGTCCGGGCTCGCCGACGCGCTGCTCGACTCGGTCCCGATGGTCG 540 

481 GGGCAACCAACCTGGTGTCGGCGCTCGCCGACGCGCTGCTCGACTCCGTCCCGATGGTCG 540 

481 GGGCAACCAACCTGGTGTCCGCGCTCGGGGAGGCGCTGCTCGACTCCGTCCCGATGGTCG 540 

481 GGGCAACCAACCTC6TGTCCGCGCTCGCGGACGCGCTGCTCGACTCCGTCCCGATGGTCG 540 

481 GGGCAACCAACCTCGTGTCCGCGCTGGCC6ACGCGCTGGTCGAGTCCGTCCCGATGGTGG 540 

541 CCATCACGGGGCA6GTCCCCCGCCGCATGATCGGCACCGACGCCTTGCAGGAGACGCCCA 600 

541 CGATCACGGGCCAGGTCCACAGCCGCATGATCGGCACCGACGCGTTCCAGGAGACGGCCA 600 

541 CCATCACGGGCCAGGTCCACCGCCGCATGATCGGGACCGACGCCTTCCAGGAGACGGCCA 600 

541 CCATCACGGGCGAGGTCCACCGCCGCATGATCGGCACCGACGCCTTCCAGGAGACGCCCA 600 

541 CCATCAGGGGCCAGGTCGACCGCCGGATGATCGGCACCGACGCCTTCCAGGAGACGCCCA 600 

601 TA6TCGAG6TCACCCGCTCGATCACCAAGCACAATTACCTTGTCCTTGAT6TGGAGGACA 660 

601 TAGTCGAGGTGACCCGCTCCATGACCAAGCACAATTACCTTGTCCTTGATGTGGAGGACA 660 

601 TAGTCGAGGTCACCCGCTCCATCACCAAGCACAATTACCTTGTCCTTGATGTGGAGGACA 660 
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P/S Mutation 
p/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wiid 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

p/R Mutation 



601 TAGTCGAGGTCACCCGGTCCATCACCMGCACMn^ 

601 TAGTCGAGGTCACCCGCTCCATCACCAAGCAGAATTACCTTGTCCTTGATGTGGAGGACA 

^^^^^^HC*****^**^ " — ^a^--^********** 



81 JKS 

66 TCCCCCGCGTCATACAGGMG 
661 TCCCGCGCGTCATAGAGGAAGCCTT 

** * ****** t t 1 Y ilf' tlr* * ** ************** ^^ 

721 TGGTCGACATCCCCMGGACATCCAGCAGCAGATGGCCGTGGCGGTCTGGGACACCTCG^ 
7?1 TGGT^GATCCCCAAGGACATCCAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTCGA 
721 TGGTCGACATCCtX 
72 TGGtStcS 

721 TGGTCGAGATCCCCMGGACATCCAGCAGCAGATGGCCGTGCCGGTCTGGGACACC]^ 

|"l H Mt t i u H H H W t t ♦ t <r H 1n | r 1 r | rHn|rH-1-t t W 1 1 ********* * * ****** 

781 TGMTCTACGAGGGTACATCGCACGCCTGCCCMGCCACCCGCGAGAGMnGCTTGAGC 
781 TGMTCTACCMGGTAC^ 
78 T6MTCTA0CAGGGTAW 

7fi1 TGMTCTAC^GGGTACATCGCACGCCTGCCCAAGCCACCCGCGACAGAATTGCTTGAGC 

78 TGMTCTACCAG6GTACATCGCACG 

**** *** ** * * ******* * **** ** iriri-H-mi-i-H-ti-t-m-tt^*^ » ' ******* 

841 AGGTCTTGCGTCTGGnGGCGAGTCACGGCGCCCGAnCTCTATGTCGGTGGTGGCTGCT 
84 AGGTGTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTCW 
84 AGGTCnGCGTCTGGTTGGC 

841 AGCTCnGCGTCTGGnGGCGAGTCACGGC6(X;CGAnCTCTATGTCGGTGGTC^ 

841 AGGTCnGCGTCTGGnGGCGAGTCACGGCGCCCGAnCTCTATGTCGGTGGTGGCTGCT 

901 CTGCATCTGGTGACGMTTGCGCTGGnTGTTGAGGTGACTGGTATCCGAGnA^ 

901 CTGCATCTGGTGACGMTTGCGCTGGTTTGTTGAGCTGACTGGTATCCCAGTTACAACCA 

90 CTGCATCTGGTGACGMTTGCGCTGGTTT 

901 CTGGATCTGGTGACGMTTGCGCTGGnTGTTGAGCTGACTGG^^ 

901 GTGCATCTGGTGACGMTTGTOCTGGTTTGTTGAGCTGACTGGTATC^AGTTACAACCA 

****»fr**»>l^**********^^ ** **** * *** *** 

SSSBSSB 

961 CTCTGATGG6CCTCGGCAATTTCCCCA 

1 021 TGCATGGCACGGTGTACGCAMTTATGCCGTGGATMGGGTGACCTGnGCnGCGnTG 
02 TGCATGGGACGGTGTACGCAMTTAT6CCGTGGATMGGCT 
021 TGCATGGCAGGGTGTACGCAMTTATGCCGTGGATAAGGGTGACCT^ 
021 TGCATGGCACGGTGTACGCAMTTATGCCGTGGATMGGCTGACCTGTTGCTTGCQn^ 

1021 TGCAT6GCACGGTGTAGGCAMTTATGCCG 

1 081 GTGTGCGGTnGATGATCGTGTGACAGGGAAMTTGAGGGTTTTGCAAGCAGGGW 
081 GTGTGCGGTTTGATGATCGTGTGACAGGGAAMTTGAGGCTTnGCAAG^ 
081 GTGTGCGGTnGATGATCGTGTGACAGGGAA^ 
08 GTGTGCGGTnGATGATCGTGTGACAGGGAAMTTGAGGGTTnGCM^ 

1081 GTGT6CGGTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCAAGA 

1 141 TTGTGCACAnGACAnGATCCAGCAGAGATTGGAMGMCMGCAACCACATGTGTCM 

4 TTGTGCACATTG^CAnGATCCAGCAGAGATTGGAMGM 

4 TTGTGCACAnGACATTGATCCAGCAGAGATTGGAMGM 

4 TTGTGCACATTGACATTW 
1 141 TTGTGCACAnGACAT W 

*********************^^ 

1 201 TTTGCGCAGATGTTMGCTTGCTnACAGGGCTTGMTGCTCTGCTACMCAGAGCACAA 

20 TTTG^CAGATGTTAAGGTTGCTTTACAGGGCTTGMTGCTCTGCTA^ 

20 TTTGCGCAGATGTTMGCTTGGTTTACAGGGCTT^ 

20 TTTGOGCAGATGTTMGCTTGCTTTAC 

20 TTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCACAA 



1261 
1261 



SSSBBSS 
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660 
660 



720 
720 
720 
720 
720 



780 
780 
780 
780 
780 



840 
840 
840 
840 
840 



900 
900 
900 
900 
900 



960 
960 
960 
960 
960 



1020 
1020 
1020 
1020 
1020 



1080 
1080 
1080 
1080 
1080 



1140 
1140 
1140 
1140 
1140 



1200 
1200 
1200 
1200 
1200 



1260 
1260 
1260 
1260 
1260 



1320 
1320 
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P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 

Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 

Wild 

p/R Mutation 
P/W Mutation 
p/S Mutation 
P/W/S Mutation 



Wild 



02 C 

IIS! il 

26 ffiffl^ 1320 

111! SSSBfflSSiSSSSS 18 

11 1 

lill TfifiATGAGCTGACfiAMG^ 1440 



1441 Rfifi^GCACAATATTACACCTACAAGCGGCCACG GC AGTGGCTGTCnCGGCTGGTCTGG 1500 



1560 
1560 
1560 
1560 
1560 



501 GCGCAaW 

1SI gffiMHM IS 

56 CAGTTGTTGATATTGATGGGGATGGT^^ |20 

56 CAGTTGTTGATATTGATGGGGATGGTAGCTTCC 1620 

56 CAGTTGTTGATATTGATGGGGATGCT^ 1620 



1621 TCCGCAnGAGMCCTCCCTGTGAAGGTGATGGTGTTGAACAACCAACATTTGQGTA^ 1680 



6? TCCGCATTGAGMCCTCCGTGTGAAG^ ]f§0 
ill! TCCGCAnffi^ 1680 



1681 TGGTGCMTTGGAGGAT^ 1740 



74 CGGMTGtS^ 

74 CGGMTGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTMGGGGnCM^ 
1 741 CGGMTGTGAGAGCGAGATATATCCA 



to BScTMcfflB W 

1861 CTCCAGGGCCATACTTGTTGGATATCATCGTCGCGGACCAGGAGCATGTGCTGCCTATGA 
86 CTCGAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCAT6TGCTGW 
86 CTCCAGGGCCATACTTGTTGGATATCATCGTCCGGCACCAGGAGCA^ 
86 CTCGAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTG^ 
86 CTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGC^ 

1 921 TCCCAAGTGGGGGCGCATTCAAGGACATGATCCTGGATGGTGATGGCAGGACTGTGTATT 
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1800 
1800 
1800 
1800 
1800 



1860 
1860 
1860 
1860 
1860 



1920 
1920 
1920 
1920 
1920 



1980 
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2 D 



P/R Mutation 1921 TCCCAAGTG66GGCGCATTCAA66ACAT6ATCCT6GATGGTGATGGCAGGACT6TGTATT 1980 

P/W Mutation 1921 TGCCAAGTGGGGGC6CATTCAA6GACATGATCCTGGATGGTGATGGCAGGACTGTGTATT 1980 

P/S Mutation 1921 TCCCAATTGGGGGCGCATTCAAGGACATGATCCTGGATGGTGATGGCAGGACTGTGTATT 1980 

P/W/S Mutation 1921 TCCCAATTGGGGGCGCATTGAAGGACATGATGCTGGATGGTGATGGCAGGACTGTGTATT 1980 

****** • ******** *****************^ 

Wild 1981 AATGTATAATGTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 2040 

P/R Mutation 1981 AATCTATAATCTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 2040 

P/W Mutation 1981 AATCTATAATCTGTAT6TTGGCAAAGCACCAGCCCGGCCTATGTTTGACCTGAATGACCC 2040 

P/S Mutation 1981 AATCTATAATCTGTATGTTGGGAAAGCACCAGCCCGGCCTATGTTTGAGCTGAATGACCC 2040 

P/W/S Mutation 1981 AATCTATAATCTGTAT6TTGGCAAA6CAC 2040 

Wild 2041 ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGCTCTATCAATAACTAAGGTGTCAACT 2100 

P/R Mutation 2041 ATAAAGAGTGGTATGCGTATGATGTTTGTATGTGCTCTATGAATAACTAAGGTGTCAACT 2100 

P/W Mutation 2041 ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGCTCTATGAATAACTAAGGTGTCAACT 2100 

P/S Mutation 2041 ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGCTCTATCAATAACTAAGGTGTCAACT 2100 

P/W/S Mutation 2041 ATAM6AGTGGTATGCCTATGATOT 2100 

Wild 2101 ATGAACCATATGCTCTTCTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCCTAATTA 2160 

P/R Mutation 2101 ATGAACCATATGCTCTTCTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCCTAATTA 2160 

P/W Mutation 2101 ATGAACCATATGCTCTTCTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCGTAATTA 2160 

P/S Mutation 2101 AT6AACCATATGCTCTTCTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCCTAATTA 2160 

P/W/S Mutation 2101 ^GMCCATATGCTCTTCTGTnTAC 2160 

Wild 2161 GGTTGCTGCTGTCTAGGTTTGTAGTGTGTTGTTTTCTGTAGGCATATGCATCACAAGATA 2220 

P/R Mutation 2161 GGTTCCTGCTGTCTAGGTTTGTAGTGTGTTGTTTTCTGTAGGCATATGCATCACAAGATA 2220 

P/W Mutation 2161 GCTTCCTGCTGTGTAGGTTTGTAGTGTGTTGTTTTCTGTAGGCATATGCATCAGAAGATA 2220 

P/S Mutation 2161 GCTTCCTGCTGTCTAGGTTTGTAGTGTGTTGTTTTCTGTAGGCATATGCATCACAAGATA 2220 

P/W/S Mutation 2161 GCTTCCTGGTGTGTAGGTTTGTAGTGTGTTGTTTTCTGTAGGCATATGCATCACAAGATA 2220 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



Wild 

P/R Mutation 
P/W Mutation 
P/S Mutation 
P/W/S Mutation 



2221 TCATGTAAGTTTCTTGTCGTACATATCAATAATAAGAGAATAAAGTAGTTCTATGCAAAA 
2221 TCATGTAAGTTTCTTGTCCTACATATCAATAATAAGAGAATAAAGTACTTCTATGCAAAA 
2221 TCATGTAA6TTTCTTGTCCTACATATCAATAATAAGAGAATAAAGTACTTCTATGCAAAA 
2221 TCATGTAAGTTTCTTGTCCTACATATCAATAATAAGAGAATAAAGTACTTCTATGTAAAA 
2221 TCATGTA^TTTCTTG^ 

2281 AAAAAAAAAAAAAAAAAAAAA 
2281 AAAAAAAAAAAAAAAAAAAAA 
2281 AAAAAAAAAAAAAAAAAAAA 
2281 AAAAAAAAAAAAAA 
2281 AAAAAAAAAAAAAA 

************** •••»•■ 



2280 
2280 
2280 
2280 
2280 



2301 
2301 
2300 
2294 
2294 
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Control 1 nM 10 nM 0.1 mM ljtM IOaiM 
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1 8 A 



File Name : Nipponbare ALS partial cDNA 

-15 



1st Nucleotide Sequence 
File Name : Mil 

Sequence Size : 150 



2nd Nucleotide Sequence 
File Name : X63554 maize ALS 1 

Sequence Size : 2544 

1 • ACCCACGCGTCCGAT6TGGAGGA 

*** ****** 

1141" CATCGTCGAGGTCACCCGCTCCATCACCAAGCACAACTACCTGGTCCTCGACGTCGAGGA 

24' CATCCCCCGCGTCATACAGGAAGCGTTCTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGT 
************* * » t - ft h ************** ***** ** ** ** ** * * *** 
1 201 " CATCCCCCGCGTCGTGCAGGAGGCCTTCTTCCTCGCATCCTCTGGTCGCCCGGGGCCGGT 

84* GOTGGTCGACATCCCCMGGACATGCAGCAGGAGATGGCCGTG^ 

*** ** ***** * ******* ** ** ******* *****^ ******* ********* * 
1 261 " GCTTGTTGACATCCCCAAGGACATCCAGCAGCAGATGGCGGTGCCGGCCTGGGACACGCC 

1 44' GATGAATCTACCAGGGTACATC6CACGCGTGCCCAAGCCACCCGCGACAGAATTGCTTGA 
**** *** ** *********** ***** ******** **** ** * * ***** ***** 
1321 m CATGAGTCTGCCTGGGTACATCGCGGGCCTTCCCAAGCGTCCCGCGACTGAATTTCTTGA 

204' GCAG6TCTTGCGTCTGGTTGGCGAGTCACGGCGCCCGATTCTGTATGTCGGTGGTGGCTG 

****** ******* ***** ** *********** ** ** ' *f ** 't '* ** * ******* 

1381 " GCAGGTGCTGCGTCTTGTTGGTGAATCACGGCGCCCTGTTCTTTATGTTGGCGGTGGCTG 

264* CTCTGCATCTGGTGACGAATTGCGGT66TTTGTTGAGCTGACTGGTATCGCAGTTACAAC 
* ***** ***** ** *** ** * ***** *** ******* ******** ***** 
1 441 " TGCA6CATCAGGTGAGGAGTTGTGCCGCTTTGTGGAGTTGACTGGAATCCCAGTCACAAC 

324' CAGTCTGATGGGCCTCGGCAATTTCCCGAGTGACGAGCCGTTGTCCCT6CGCATGCTTGG 



1501 * TACTCTTATGGGCCTTGGCAACTTCCCCAGCGAGGACCCACTGTCACTGCGCATGCTTGG 
384' GATGCATGGGACGGTGTACGCAAATTATGCCGTGGATAAGGCTGACCTGTTGCTTGC6TT 

*********** ***** *********** *********** ** ********** * ** 

1561 " TATGCATGGGACAGTGTATGCAAATTAT6CAGTGGATAAGGCC6ATCTGTTGGTTGCATT 
444* TGGTGTGCGGTTT6ATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAA6GAGGGCCAA 

***** ********************** { ********^ **** ** ** 

1621" TGGTGTGCGGTTTGATGATCGTGTGACAGGGAAAATTGAGGCTTTTGCAGGGAGAGCTAA 

504' GATTGTGCAGATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAACCAGATGTGTC 
*************** ******** ** ******** *********** ****** * *** * 
1681" 6ATTGTGCACATTGATATTGATCCTGCTGAGATTGGCAAGAAGAAGCAGCCACATGTGTC 

564' AATTTGCGCAGATGTTAAGCTTGCTTTACAGGGCTTGAATGCTCTGGTACAAGAGAGCAC 
** ** ******************** ****** ***** **** ** ** ***** 
1 741 " CATCTGTGCAGATGTTAAGCTTGGTTTGCAGGGCATGAATACTCTTCTGGAAGGAAGCAC 

624' MCAMGACAAGTTCTGATTTTAGTGCATGGCACAATGAGTTGGACCA6CAGAAGAGGGA 
* ****** ** * *** ** * * **** ** **** ***** ***** ******** 
1801" ATCAAAGAAGAGGTTTGACTTCGGCTCATGGCATGATGAATTGGATCAGGAAAAGAGGGA 

684' GTTTCGTCTGGGGTACAAAACTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGT 
****** ****** **** ** *** ** **** ** ******** ******** 
1861" GTTTCGCCTTGGATATAAAATCTTCAATGA6GAAATCGAGCCACAATATGCTATTCAGGT 

744' GCTGGATGAGCTGACGAAAGGTGAGGCAATGATCGCTACTGGTGTTGGGCAGCACCAGAT 
** ****** ******* ** ***** ***** ** ** ******************** 
1 921" TCTTGATGAGTTGACGAAGGGGGAGGCCATCATTGCCACAGGTGTT6GGCAGCACGAGAT 

804' GTGGGCGGCACAATATTAGAGCTACAAGCGGGCAGGGGAGTGGCTGTCTTCGGCTGGTCT 
************ ******** ************ **************** ******** 
1 981 " GTG6GCGGCACAGTATTACACTTACAAGGGGCCAAGGCAGTGGCTGTCTTCAGCTGGTCT 

864* GGGCGCAATGGGATTTGGGCTGCCTGGTGGAGCTGGTGCTTCTGTGGGTAACCCAGGTGT 
** ** *********** **** ***** ********* ******* *********** 
2041* TGGGGCTATGGGATTTGGTTTGGCGGCTGGTGCTGGTGCTGCTGTGGCCAACCCAGGTGT 

924' CACAGTTGTTGATATTGATGGGGATGGTAGCTTGCTCATGAACATTCAGGAGCT6GCATT 
*** ******** ** ** ** ******************* ** * 

22/34 



WO 03/083118 ^PPCT/JPOS/O^I? 



1 8 B 

2101" CACT6TT6TT6ACATCGACGGAGATGGTA6CTTCCTCAT6AACATTCA66AGCTAGCTAT 

984' GATCGGCATTGAGAAGCTCCCTGTGAAGGTGATGGTGTTGAACAACCAACATTTGGGTAT 
****** ************** ** ***** ***** ******** ******* 
21 61 ~ 6ATCCGTATTGAGAACCTCGCAGTCAAGGTCTTTGTGCTAAAGAACCAGGACCTGG6GAT 

1044* GGTGGT6CAATGGGAGGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTG6GCAA 

********* ******** ***** ** ***** ***** ** ** 
2221 " GGTGGTGGAGTGGGAGGACAGGTTCTATAAGGGCAATAGAGCACACACATTCTTGGGAAA 

1 1 04' CCCGGMTGTGAGAGCGAGATATATCCAGATTTTGTGACCTAT TGCTA AGGGGTTCAATA 
*** ** ** ** ***** ****** **** ****** * *** *** ** ******** * 
2281 " CCCAGAGAAGGAAAGTGAGATATATCCAGATTTTGTG-GCAATTGGTAAAGGGTTCAACA 

1 1 64* TTCCTGCAGTCCGTGTAACAAAGAAGAGTGAAGTCCGTGCCGCCATCAAGAAGATGCTCG 
**** *********** *********** ** **** * *** ** ************** * 
2340" TTCCAGCAGTCCGTGTGACAAAGAAGAGCGAAGTCGATGCAGCAATCAAGAAGATGCTTG 

1 224 ( AGACTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGCTGCCTA 

** ********** *** * * ******* * **** » »*4 * ************** ****** 

2400" AGGCTCCAGGGCCGTACCTCTTGGATATAATCGTCCCGCACCAGGAGCATGTGTTGCCTA 

1 284* TGATCCCAAGT6GGGGCGCATTCAAGGACATGATCCTGGAT GGTGATG GGAGGACTGTGT 
******* ** *** ** ** *** ***** ** * **** ******* ** ** * * *** * * * * ** ** 
2460" TGATCCCTAGTGGTGGG6CTTTCAAGGATATGATCCTGGATGGTGATGGCAGGACTGTGT 

1 344* ATTAATCTATAATCTGTATGTTGGGAAAGCACCAGCCCGGCGTATGTTTGACCTGAATGA 

*** *** * *** ***** 
2520" ATTGATCCGTTGACTGCAGGTCGAC 
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1st Nucleotide Sequence 

Fi le Name : 2 &&mM%±& ALS cDNA 

2nd Nucleotide Sequence 

Fi le Name : HFtt&ft±ft ALS cDNA 

1 ' CTCGCCGCC6CC6CC6CC6CCACCACCCAC^T66CTAC6ACCG 

1 " CCCAM(K5CAGAMCCGTCGCC6CCGCCGCC6GC6CCACCACCCAGCATG6CTAC6ACCG 

45' CCGCGGCCGCGGCCGCCGCCCTGTCCGCCGCC^CGACGGCCAAGA 

61 m CCGCGGCCGCGGCCGCCGCCCTGTGGGCCGCCGGGACGGCCAAGACCGGCCGTAAGAACC 

1 05' ACCAGCGACACCACGTCGTTGCCGCTC 

121" ACCAGCGACACGACGTCCTTCCCGCTCGAGGCCGGGTGGGGGCGGCGGCGGTCAGGTGCT 

1 65* CGGCGGTGTCCCCGGTCACCCCGCCGTCCCCGGCGCC6CCGGCCACGCGGCTCCGGGCGT 

1 81 m CGGCGGTGTCCCCGGTCACCGCGCCGTCCCCGGCGCCGCCGGCCACGCCGCTCCGGCCGT 

225* GGGGGCCGGCCGAGCCCCGCAA6G6CGCGGACATCCTCGTGGAGGCGCTGGAGCGGT6CG 

241 " GGGGGCCGGCCGAGCCCCGGAAGGGCGGGGACATCCTCGTGGAGGC6CTGGAGCGGTGCG 

285* GCGTCAGCGACGTGnCGCCTACCCG^ 

301 " GCGTCAGCGACGTGTTCGCCTACCCGGGCGGCGCGTCCATGGAGATCCACCAGGCGGTGA 

345 ' CgC^CCCCflGTCATC^ 

361 m CGCGCTCCCCGGTCATCACCAACCACCTCTTCCGCCACGAGCAGGGCGAGGCGTTCGCGG 

405' CGTCCGGGTACGCGCGCGCGTCCG^GCGT^GGGTCTGCGTCGCCACCTCCGGCCCCG 

421 " CGTCCG6GTACGCGCGCGCGTGGGGCCGCGTC6GGGTCTGCGTCGGCACGTGG6GCCCGG 

465* •GGGCAAGCAACCTC6TGTCGGCGCTCGCCGACGCGCTGCTGGACTCCGTCCCGATGGTCG 

481 m GG6CAACCAAGCTCGTGTCCGCGCTCGCCGACGCGCTGCTCGACTCCGTCCCGAT6GTCG 

525* CCATCACGGGCCAGGTCCffiCGCCGCATGATO 

541 " CCATCAGGGGCCAGGTCCCCCGCCGCATGATCGGCACCGAGGCCTTCCAGGAGACGCCGA 

585' TAGTCGAGGTCACCCGCTCCATCACGAAGGACAATTACCTTGTCCTTGATGTGGAGGACA 

601 " TAGTC6AGGTCACCCGCTCCATCACCAAGCACAATTACCTTGTCCTTGATGTGGAGGACA 

645' TCCCCCGC6TCATAGAGGAAGGCTTCTTCCTCGCGTCCTCGGGCGGTCCTGGCCCGGTGC 



661 " TCCCCCGGGTCATACAGGAAGCCTTGTTCCTCGCGTCCTCGGGCCGTCCTGGCCCGGTGC 
705' TGGTCGACATCCCCAAGGACATGCAGCAGCAGATGGCCGTGCCGGTCTGGGACACCTCGA 
721 m TGGTCGACATCGCGAAG6ACATCCA6CAGGAGATGGCC6TGCCGGTCTGGGACACCTGGA 
765' TGAATGTACCAGGGTACATG6GACGCCTGCCCAAGCCAGCCGCGACAGAATTGCTTGAGC 
781 m TGAATCTACCAG6GTACATCGCACGCCTGCCGAAGCGACCCGCGACAGAATTGCTTGAGC 
825* AGGTCTTGCGTGTGGTTGGCGAGTCACGGCGCCCGATTCTCTATGTCGGTGGTGGCTGCT 
841" AGGTCTTGCGTCTGGTTGGCGAGTCACGGCGCCGGATTCTCTATGTCGGTGGTGGCTGCT 
885' CTGCATCTGGTGACGAATTGCGGTGGTTTGTTGAGCTGACTGGTATCGGAGTTACAACCA 
901 " CT6CATCTGGTGACGAATT6GGGTGGTTTGTTGAGCTGACTGGTATCCCAGTTACAAGCA 
945' CTCTGATGGGGCTCGGCAATTTCCGCAGTGACGACCCGTTGTCCCTGCGCATGGTTGGGA 
961 * CTCTGATGGGCCTCGGCAATTTCCGCAGTGACGACCCGTTGTCCCTGC6CATGGTT6GGA 
1005' TGCATGGCACGGTGTACGCAAATTATGCCGTGGATAAGGCTGACCTGTTGCTTGCGTTTG 
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1 021 " TGCATG6CACG6T6TAC6CAAATTATGCG6TG6ATAA6GCT6ACCT6TT6GTT6CGTTTG 
1 065' GTGT6CGGTTTGATGATGGTGTGACAGGGAAAATTGAGGCTTTTGCAAGCAGGGCCAAGA 

****** * **** **^ **^^ 

1 081 * GTGTGCGGTTT6ATGATCGTGTGAGAGGGAAAATTGAGGCTTTTGCAAGCAGGGGCAAGA 
1 1 25' TTGTGCACATTGACATTGATCCAGCAGAGATTGGAAAGAACAAGCAAGCACATGTGTCAA 
1141" TTGTGCACATTGACATTGATGCAGCAGAGATTGGAAAGAACAA6CAACCACATGTGTCAA 
1 1 85' TTTGC^CAGATGTTAAGGTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCACAA 
1 201 " TnGGGCAGATGTTAAGCTTGCTTTACAGGGCTTGAATGCTCTGCTACAACAGAGCACAA 
1245' CAMGACMGnCTGATTTTAGTGCATGGCACMT^ 

1261" CAAA6ACAAGTTCTGATTTTAGTGCATGGGACAATGAGTTGGACCAGCAGAAGAGGGAGT 

1305' nCCTCT GGGGTAGAAAACTTTT GGTGM^TCCCA^ 

1 321 m TTCCTCTGGGGTACAAAACTTTTGGTGAAGAGATCCCACCGCAATATGCCATTCAGGTGC 

1365* TGGATGAGCTGACGAMGGTGAGGCMTCATCGCTACT6GTGTT 

1381 * TGGATGAGCTGACGAAAGGTGAGGCAATCATCGCTACTGGTGTTGGGCAGCACCAGATGT 

1425* GGGCGGGACAATA TTACAOC 

1441 " GGGCGGCACAATATTACACCTACAAGCGGCCACGGCAGTGGCTGTCTTCGGCTGGTCTGG 
1485* GCGCMTGGGATnGGGCTGCCTGCTGCAGCTGGTGCTTCTGTG^ 
1 501 " GCG^^ 

1545' CAGTTGnGATATTGATGGGGATGGTAGCnCCTCATGMCATTCA^ 
1 561 " CAGTTGTTGATAnGATGGGGATGGTAGC 
1605' TCCGCAnGAGAACCTCCCTGTGMGGTGA^^ 

1621" TCCGCATTGAGAACGTCCCTGTGAAGGTGATGGTGTTGAACAACCAACATTTGGGTATGG 

1 665' T6GT6CMTTGGAGGATAGGTTTTACAAGGCGAATAGGGCGCATACATACTTG6GCAACG 

********* *******************^^ 
1681 M TGGTGGMTGGGAGGATAGGTTTTACAAGGCGAATAGG6CGCATAGATACTTG66CAACC 

1 725* CGGAATGTGAGA6C6AGATATATCGAGATTTTGTGACTATTGCTAAGGGGTTCAATATTC 

***************^****^^ 
1 741 " CGGAATGTGAGAGCGAGATATATCCAGATTTTGTGACTATTGCTAAGGGGTTGAATATTG 

1785' CTGCAGTCCQTGTMCAMGMGAGTGMGTCCGTGCCGC^^ 

1 801 * CTGCAGTCCGTGTAACAAAGAA6AGT6AAGTCCGTGCCGCGATCAAGAAGATGCTCGAGA 



1 845' CTCCAGGGCCATACTTGTTGGATATCATCGTCCCGCACCAGGAGCATGTGGTGCGTATGA 
*************************^ ******************* 
1 861 m GTCCAGGGCCATAGTTGTT6GATATCATCGTGCCGCACCAGGAGCATGTGCTGCCTATGA 

1 90S 1 TCCCMTTGGGGGGGCAnCMGGACATGATOTGGATGGTGATGGCAGGACTGTGTAn 

1 921 " TGCCMGTGGGGGGGCATTCAAGGACATGATCCTGGATGGTGATGGCAGGACTGTGTATT 

1 965* AATCTATAATCTGTATGTTGGCAAAGCACCAGCCCGGCCTATGTTTGACGTGAATGACCC 

1 981 " AATCTATAATCTGTATGTTGGGAAAGCACCAGCGCGGCGTATGTTTGAGGTGAATGACCG 

2025 f ATAAAGAGT6GTATGCCTATGATGTTTGTATGTGCTGTATCAATAACTAAGGTGTCAACT 

*************** ***********************^^ 
2041 " ATAAAGAGTGGTATGCCTATGATGTTTGTATGTGCTCTATCAATAACTAAGGTGTCAACT 

2085' ATGAACCATATGCTCTTCTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCCTAATTA 

************** *****************^ 
21 01 ' ATGAACCATATGCTCTTGTGTTTTACTTGTTTGATGTGCTTGGCATGGTAATCGTAATTA 

21 45' GCTTGCTGCTGTGTAGGTTTGTAGTGTGTTGTTTTGTGTAGGCATATGGATCACAAGATA 
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21 61 " GCTTCCTGCT6TCTA66TTT6TA6TQTGTT6TTTTCT6TAGGCATATGCATCACAAGATA 
2205' TCATGTMGTnCTTG TCCTACATA TCMTAATMGAGAATAMy 
2221 " TGATGTAAGT^ 
2265' AAAAAAAAAAAAAAA 



2281" AAAAAAAAAAAAAAAAAAAAA 
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SEQUENCE LISTING 

<110> KUMIAI CHEMICAL INDUSTRY CO. , LTD 

National Institute of Agrobiological Sciences 

<120> A gene coding for aceto-lactate-sythetase 

<130> PH-1733-PCT 

<150> JP 2002-95721 
<151> 2002-03-29 

<160> 34 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 2301 
<212> DNA 

<213> Oryza sativa var. kinmaze 

<220> 

<221> CDS 

<222> (48).. (1979) 

<400> 1 

cccaaaccca gaaaccctcg ccgccgccgc cgccgccacc acccacc atg get acg 56 

Met Ala Thr 
1 
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acc gcc gcg gcc gcg gcc gcc gcc ctg tec gec gec gcg acg gec aag 
Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 
5 10 15 

acc ggc cgt aag aac cac cag cga cac cac gtc ctt ccc get cga ggc 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 



egg gtg ggg gcg gcg gcg gtc agg tgc teg gcg gtg tec ccg gtc acc 200 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 

40 45 50 



ccg ccg tec ccg gcg ccg ccg gcc acg ccg etc egg ccg tgg ggg ccg 248 
Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 
55 60 65 



gcc gag ccc cgc aag ggc gcg gac ate etc gtg gag gcg ctg gag egg 296 
Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg 
70 75 80 

tgc ggc gtc age gac gtg ttc gcc tac ccg ggc ggc gcg tec atg gag 344 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 
85 90 95 

ate cac cag gcg ctg acg cgc tec ccg gtc ate acc aac cac etc ttc 392 
He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn His Leu Phe 
100 105 110 115 
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cgc cac gag cag ggc gag gcg ttc gcg gcg tec ggg tac gcg cgc gcg 440 
Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 
120 125 130 

tec ggc cgc gtc ggg gtc tgc gtc gee ace tec ggc ccc ggg gca ace 488 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 
135 140 145 

aac etc gtg tec gcg etc gee gac gcg ctg etc gac tec gtc ccg atg 536 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
150 155 160 

gtc gee ate acg ggc cag gtc cac age cgc atg ate ggc ace gac gec 584 
Val Ala He Thr Gly Gin Val His Ser Arg Met He Gly Thr Asp Ala 
165 170 175 

ttc cag gag acg ccc ata gtc gag gtc ace cgc tec ate acc aag cac 632 
Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He Thr Lys His 
180 185 190 195 

aat tac ctt gtc ctt gat gtg gag gac ate ccc cgc gtc ata cag gaa 680 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val He Gin Glu 
200 205 210 

gee ttc ttc etc gcg tec teg ggc cgt cct ggc ccg gtg ctg gtc gac 728 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 
215 220 225 



ate ccc aag gac ate cag cag cag atg gec gtg ccg gtc tgg gac acc 776 

3/56 



WO 03/083118 ^^PCT/JP03/01917 

He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 
230 235 240 

teg atg aat eta cca ggg tac ate gca cgc ctg ccc aag cca ccc gcg 824 
Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys Pro Pro Ala 
245 250 255 

aca gaa ttg ctt gag cag gtc ttg cgt ctg gtt ggc gag tea egg cgc 872 
Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 
260 265 270 275 

ccg att etc tat gtc ggt ggt ggc tgc tct gca tct ggt gac gaa ttg 920 
Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 
280 285 290 

cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca acc act ctg atg 968 
Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr Thr Leu Met 
295 300 305 

ggc etc ggc aat ttc ccc agt gac gac ccg ttg tec ctg cgc atg ctt 1016 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 
310 315 320 

ggg atg cat ggc acg gtg tac gca aat tat gee gtg gat aag get gac 1064 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 
325 330 335 

ctg ttg ctt gcg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 

Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 
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340 345 350 355 

att gag get ttt gca age agg gee aag att gtg cac att gac att gat 1160 

He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He Asp He Asp 
360 365 370 

cca gca gag att gga aag aac aag caa cca cat gtg tea att tgc gca 1208 

Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 
375 380 385 

gat gtt aag ctt get tta cag ggc ttg aat get ctg eta caa cag age 1256 

Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 
390 395 400 

aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 1304 

Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn Glu Leu Asp 

405 410 415 

cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 1352 

Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 
420 425 430 435 

ate cca ccg caa tat gee att cag gtg ctg gat gag ctg acg aaa ggt 1400 
He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu Thr Lys Gly 
440 445 450 

gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 1448 

Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 

455 460 465 

5/56 



WO 03/083118 




PCT7JP03/01917 



caa tat tac acc tac aag egg cca egg cag tgg ctg tct teg get ggt 1496 
Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser Ser Ala Gly 
470 475 480 

ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 1544 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 
485 490 495 

get aac cca ggt gtc aca gtt gtt gat att gat ggg gat ggt age ttc 1592 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 
500 505 510 515 

etc atg aac att cag gag ctg gca ttg ate cgc att gag aac etc cct 1640 
Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu Asn Leu Pro 
520 525 530 

gtg aag gtg atg gtg ttg aac aac caa cat ttg ggt atg gtg gtg caa 1688 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 
535 540 545 

tgg gag gat agg ttt tac aag gcg aat agg gcg cat aca tac ttg ggc 1736 
Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 
550 555 560 

aac ccg gaa tgt gag age gag ata tat cca gat ttt gtg act att get 1784 
Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val Thr He Ala 
565 570 575 
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aag ggg ttc aat att cct gca gtc cgt gta aca aag aag agt gaa gtc 1832 
Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 
580 585 590 595 



cgt gcc gcc ate aag aag atg etc gag act cca ggg cca tac ttg ttg 
Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 
600 605 610 

gat ate ate gtc ccg cac cag gag cat gtg ctg cct atg ate cca agt 
Asp He He Val Pro His Gin Glu His Val Leu Pro Met He Pro Ser 
615 620 625 



1880 



1928 



ggg ggc gca ttc aag gac atg ate ctg gat ggt gat ggc agg act gtg 1976 
Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly Arg Thr Val 
630 635 640 



tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgecta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgetcttet gttttacttg tttgatgtgc ttggcatggt 2149 



aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 
tetatgeaaa aaaaaaaaaa aaaaaaaaaa aa 2301 
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<210> 2 

<211> 644 
<212> PRT 

<213> Oryza sativa var. kinmaze 
<400> 2 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 
15 10 15 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
20 25 30 

Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 
35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 

85 90 95 

Ser Met Glu He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn 
100 105 110 



His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 

8/56 



WO 03/083118 W PCT/JP03/01917 

115 120 125 



Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val His Ser Arg Met He Gly 
165 170 175 

Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He 
180 185 190 

Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val 
195 200 205 

He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 
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Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 
275 280 285 

Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 

Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 
340 345 350 

Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 

420 425 430 
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Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 
435 440 445 

Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 
485 490 495 

Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp 
500 505 510 

Gly Ser Phe Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu 
515 520 525 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 

Val Val Gin Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 
545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 

Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys 
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580 585 590 

Ser Glu Val Arg Ala Ala lie Lys Lys Met Leu Glu Thr Pro Gly Pro 
595 600 605 

Tyr Leu Leu Asp He lie Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro Ser Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 
625 630 635 640 

Arg Thr Val Tyr 



<210> 3 
<211> 2300 
<212> DNA 

<213> Oryza sativa var. kinmaze 

<220> 
<221> CDS 

<222> (48). . (1979) 
<400> 3 

cccaaaccca gaaaccctcg ccgccgccgc cgccgccacc acccacc atg get acg 

Met Ala Thr 
1 
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acc gcc gcg gcc gcg gcc gcc gcc ctg tec gec gec gcg acg gec aag 104 
Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 
5 10 15 

acc ggc cgt aag aac cac cag cga cac cac gtc ctt ccc get cga ggc 152 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 

egg gtg ggg gcg gcg gcg gtc agg tgc teg gcg gtg tec ccg gtc acc 200 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 

40 45 50 

ccg ccg tec ccg gcg ccg ccg gcc acg ccg etc egg ccg tgg ggg ccg 248 
Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 
55 60 65 

gcc gag ccc cgc aag ggc gcg gac ate etc gtg gag gcg ctg gag egg 296 
Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg 
70 75 80 

tgc ggc gtc age gac gtg ttc gcc tac ccg ggc ggc gcg tec atg gag 344 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 
85 90 95 

ate cac cag gcg ctg acg cgc tec ccg gtc ate acc aac cac etc ttc 392 
He His Gin Ala Leu Thr Arg Ser Pro Val lie Thr Asn His Leu Phe 
100 105 110 115 



cgc cac gag cag ggc gag gcg ttc gcg gcg tec ggg tac gcg cgc gcg 
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Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 
120 125 130 



tec ggc cgc gtc ggg gtc tgc gtc gec acc tec ggc ccc ggg gca acc 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 
135 140 145 

aac etc gtg tec gcg etc gee gac gcg ctg etc gac tec gtc ccg atg 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
150 155 160 

gtc gee ate acg ggc cag gtc cac cgc cgc atg ate ggc acc gac gee 
Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly Thr Asp Ala 
165 170 175 

ttc cag gag acg ccc ata gtc gag gtc acc cgc tec ate acc aag cac 
Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He Thr Lys His 
180 185 190 195 

aat tac ctt gtc ctt gat gtg gag gac ate ccc cgc gtc ata cag gaa 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val He Gin Glu 
200 205 210 

gee ttc ttc etc gcg tec teg ggc cgt cct ggc ccg gtg ctg gtc gac 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 
215 220 225 

ate ccc aag gac ate cag cag cag atg gee gtg ccg gtc tgg gac acc 

He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 
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230 235 240 



824 



872 



920 



968 



teg atg aat eta cca ggg tac ate gca cgc ctg ccc aag cca ccc gcg 
Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys Pro Pro Ala 
245 250 255 

aca gaa ttg ctt gag cag gtc ttg cgt ctg gtt ggc gag tea egg cgc 
Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 
260 265 270 275 

ccg att etc tat gtc ggt ggt ggc tgc tct gca tct ggt gac gaa ttg 
Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 
280 285 290 

cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca ace act ctg atg 
Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr Thr Leu Met 
295 300 305 

ggc etc ggc aat ttc ccc agt gac gac ccg ttg tec ctg cgc atg ctt 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 
310 315 320 

ggg atg cat ggc acg gtg tac gca aat tat gee gtg gat aag get gac 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 
325 330 335 



ctg ttg ctt gcg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 

Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 

340 345 350 355 
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att gag get ttt gca age agg gee aag att gtg cac att gac att gat 1160 
He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He Asp He Asp 
360 365 370 



cca gca gag att gga aag aac aag caa cca cat gtg tea att tgc gca 1208 
Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 
375 380 385 

gat gtt aag ctt get tta cag ggc ttg aat get ctg eta caa cag age 1256 
Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 
390 395 400 

aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 1304 
Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn Glu Leu Asp 
405 410 415 

cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 1352 
Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 
420 425 430 435 



ate cca ccg caa tat gec att cag gtg ctg gat gag ctg acg aaa ggt 
He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu Thr Lys Gly 
440 445 450 



1400 



gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 1448 
Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 
455 460 465 
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caa tat tac acc tac aag egg cca egg cag tgg ctg tct teg get ggt 1496 
Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser Ser Ala Gly 
470 475 480 

ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 1544 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 
485 490 495 



aag ggg ttc aat att cct gca gtc cgt gta aca aag aag agt gaa gtc 
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1592 



1640 



1688 



get aac cca ggt gtc aca gtt gtt gat att gat ggg gat ggt age ttc 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 
500 505 510 515 

etc atg aac att cag gag ctg gca ttg ate cgc att gag aac etc cct 
Leu Met Asn lie Gin Glu Leu Ala Leu He Arg He Glu Asn Leu Pro 
520 525 530 

gtg aag gtg atg gtg ttg aac aac caa cat ttg ggt atg gtg gtg caa 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 
535 540 545 

ttg gag gat agg ttt tac aag gcg aat agg gcg cat aca tac ttg ggc 
Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 
550 555 560 



aac ccg gaa tgt gag age gag ata tat cca gat ttt gtg act att get 1784 
Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val Thr lie Ala 
565 570 575 
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Lys Gly Phe Asn lie Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 
580 585 590 595 

cgt gcc gcc ate aag aag atg etc gag act cca ggg cca tac ttg ttg 1880 
Arg Ala Ala lie Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 
600 605 610 

gat ate ate gtc ccg cac cag gag cat gtg ctg cct atg ate cca agt 1928 
Asp lie He Val Pro His Gin Glu His Val Leu Pro Met lie Pro Ser 
615 620 625 

ggg ggc gca ttc aag gac atg ate ctg gat ggt gat ggc agg act gtg 1976 
Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly Arg Thr Val 
630 635 640 

tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgecta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgetcttet gttttacttg tttgatgtgc ttggcatggt 2149 
aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 



2300 

tetatgeaaa aaaaaaaaaa aaaaaaaaaa a 
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<210> 4 
<211> 644 
<212> PRT 

<213> Oryza sativa var. kinraaze 



<400> 4 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 
1 5 10 15 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
20 25 30 

Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 
35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 

85 90 95 

Ser Met Glu He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn 
100 105 HO 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 

115 120 125 
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Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 . 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly 
165 170 175 

Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He 
180 185 190 

Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val 
195 200 205 

He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 



Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 



Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 
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275 280 285 



Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 

Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 
340 345 350 

Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 



Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 
420 425 430 
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Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 
435 440 445 

Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 
485 490 495 

Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp 
500 505 510 

Gly Ser Phe Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu 
515 520 525 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 

Val Val Gin Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 
545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 

Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val . Thr Lys Lys 

580 585 590 
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Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 
595 600 605 

Tyr Leu Leu Asp He He Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro Ser Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 
625 630 635 640 

Arg Thr Val Tyr 



<210> 5 
<211> 2294 
<212> DNA 

<213> Oryza sativa var. kinmaze 

<220> 

<221> CDS 

<222> (48) . . (1979) 

<400> 5 

cccaaaccca gaaaccctcg ccgccgccgc cgccgccacc acccacc atg get acg 

Met Ala Thr 
1 



acc gec gcg gec gcg gec gec gec ctg tec gec gec gcg acg gec aag 104 
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Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 
5 10 15 

acc ggc cgt aag aac cac cag cga cac cac gtc ctt ccc get cga ggc 152 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 

egg gtg ggg gcg gcg gcg gtc agg tgc teg gcg gtg tec ccg gtc acc 200 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 

40 45 50 



ccg ccg tec ccg gcg ccg ccg gee acg ccg etc egg ccg tgg ggg ccg 
Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 
55 60 65 

gec gag ccc cgc aag ggc gcg gac ate etc gtg gag gcg ctg gag egg 
Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg 
70 75 80 

tgc ggc gtc age gac gtg ttc gee tac ccg ggc ggc gcg tec atg gag 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 
85 90 95 

ate cac cag gcg ctg acg cgc tec ccg gtc ate acc aac cac etc ttc 
He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn His Leu Phe 
100 105 110 US 

cgc cac gag cag ggc gag gcg ttc gcg gcg tec ggg tac gcg cgc gcg 

Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 
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tec ggc cgc gtc ggg gtc tgc gtc gec acc tec ggc ccc ggg gca ace 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 
135 140 145 

aac etc gtg tec gcg etc gee gac gcg ctg etc gac tec gtc ccg atg 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
150 155 160 

gtc gee ate acg ggc cag gtc cac cgc cgc atg ate ggc acc gac gee 
Val Ala lie Thr Gly Gin Val His Arg Arg Met He Gly Thr Asp Ala 
165 170 175 

ttc cag gag acg ccc ata gtc gag gtc acc cgc tec ate acc aag cac 
Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He Thr Lys His 
180 185 190 195 

aat tac ctt gtc ctt gat gtg gag gac ate ccc cgc gtc ata cag gaa 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val He Gin Glu 
200 205 210 

gee ttc ttc etc gcg tec teg ggc cgt cct ggc ccg gtg ctg gtc gac 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 
215 220 225 

ate ccc aag gac ate cag cag cag atg gee gtg ccg gtc tgg gac acc 

He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 

230 235 240 
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824 
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920 



968 



teg atg aat eta cca ggg tac ate gca cgc ctg ccc aag cca ccc gcg 
Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys Pro Pro Ala 
245 250 255 

aca gaa ttg ctt gag cag gtc ttg cgt ctg gtt ggc gag tea egg cgc 
Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 
260 265 270 275 

ccg att etc tat gtc ggt ggt ggc tgc tct gca tct ggt gac gaa ttg 
Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 
280 285 290 

cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca ace act ctg atg 
Arg Trp Phe Val Glu Leu Thr Gly lie Pro Val Thr Thr Thr Leu Met 
295 300 305 

ggc etc ggc aat ttc ccc agt gac gac ccg ttg tec ctg cgc atg ctt 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 
310 315 320 

ggg atg cat ggc acg gtg tac gca aat tat gec gtg gat aag get gac 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 
325 330 335 



ctg ttg ctt gcg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 
Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 
340 345 350 355 



1016 



1064 
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att gag get ttt gca age agg gee aag att gtg cac att gac att gat 
He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He Asp He Asp 
360 365 370 

cca gca gag att gga aag aac aag caa cca cat gtg tea att tgc gca 
Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 
375 380 385 

gat gtt aag ctt get tta cag ggc ttg aat get ctg -eta caa cag age 
Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 
390 395 400 

aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 
Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn Glu Leu Asp 
405 410 415 

cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 
Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 
420 425 430 435 

ate cca ccg caa tat gee att cag gtg ctg gat gag ctg acg aaa ggt 
He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu Thr Lys Gly 
440 445 450 

gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 
Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 
455 460 465 



1160 



1208 



1256 



1304 



1352 



1400 



1448 



caa tat tac ace tac aag egg cca egg cag tgg ctg tct teg get ggt 
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Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser Ser Ala Gly 
470 475 480 



ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 
485 490 495 

get aac cca ggt gtc aca gtt gtt gat att gat ggg gat ggt age ttc 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 
500 505 510 515 

etc atg aac att cag gag ctg gca ttg ate cgc att gag aac etc cct 
Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu Asn Leu Pro 
520 525 530 

gtg aag gtg atg gtg ttg aac aac caa cat ttg ggt atg gtg gtg caa 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 
535 540 545 

tgg gag gat agg ttt tac aag gcg aat agg gcg cat aca tac ttg ggc 
Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 
550 555 560 

aac ccg gaa tgt gag age gag ata tat cca gat ttt gtg act att get 
Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val Thr He Ala 
565 570 575 

aag ggg ttc aat att cct gca gtc cgt gta aca aag aag agt gaa gtc 

Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 
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1544 



1592 



1640 



1688 



1736 



1784 
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580 585 590 595 

cgt gcc gcc ate aag aag atg etc gag act cca ggg cca tac ttg ttg 1880 
Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 
600 605 610 

gat ate ate gtc ccg cac cag gag cat gtg ctg cct atg ate cca att 1928 
Asp He He Val Pro His Gin Glu His Val Leu Pro Met He Pro He 
615 620 625 

ggg ggc gca ttc aag gac atg ate ctg gat ggt gat ggc agg act gtg 1976 
Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly Arg Thr Val 
630 635 640 

tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgecta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgetcttet gttttacttg tttgatgtgc ttggcatggt 2149 
aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 



2294 

tctatgtaaa aaaaaaaaaa aaaaa 



<210> 6 



29/56 



WO 03/083118 




PCT/JP03/01917 



<211> 644 
<212> PRT 

<213> Oryza sativa var. kinmaze 



<400> 6 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 
15 10 15 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
20 25 30 

Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 
35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 

85 90 95 

Ser Met Glu He His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn 
100 105 110 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 
115 120 125 
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Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
130 135 140 

Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly 
165 170 175 

Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He 
180 185 190 

Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val 
195 200 205 

He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 

Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 

275 280 285 
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Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 

Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 
340 345 350 

Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 
420 425 430 



Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 
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435 



440 



445 



Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 
485 490 495 

Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp 
500 505 510 

Gly Ser Phe Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu 
515 520 525 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 

Val Val Gin Trp Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 
545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 



Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys 
580 585 590 
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Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 
595 600 605 

Tyr Leu Leu Asp He He Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro He Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 
625 630 635 640 

Arg Thr Val Tyr 



<210> 7 
<211> 2294 
<212> DNA 

<213> Oryza sativa var. kinmaze 

<220> 

<221> CDS 

<222> (48).. (1979) 

<400> 7 

cccaaaccca gaaaccctcg ccgccgccgc cgccgccacc acccacc atg get acg 56 

Met Ala Thr 
1 



acc gec gcg gec gcg gec gec gec ctg tec gec gec gcg acg gec aag 104 

Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala Thr Ala Lys 
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10 15 



acc ggc cgt aag aac cac cag cga cac cac gtc ctt ccc get cga ggc 
Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro Ala Arg Gly 
20 25 30 35 

egg gtg ggg gcg gcg gcg gtc agg tgc teg gcg gtg tec ccg gtc acc 
Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser Pro Val Thr 

40 45 50 

ccg ccg tec ccg gcg ccg ccg gec acg ccg etc egg ccg tgg ggg ccg 
Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro Trp Gly Pro 
55 60 65 

gec gag ccc cgc aag ggc gcg gac ate etc gtg gag gcg ctg gag egg 
Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg 
70 75 80 

tgc ggc gtc age gac gtg ttc gec tac ccg ggc ggc gcg tec atg gag 
Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu 
85 90 95 

ate cac cag gcg ctg acg cgc tec ccg gtc ate acc aac cac etc ttc 
lie His Gin Ala Leu Thr Arg Ser Pro Val He Thr Asn His Leu Phe 
100 105 HO 115 

cgc cac gag cag ggc gag gcg ttc gcg gcg tec ggg tac gcg cgc gcg 

Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr Ala Arg Ala 

120 125 130 
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tec ggc cgc gtc ggg gtc tgc gtc gec acc tec ggc ccc ggg gca acc 
Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro Gly Ala Thr 
135 140 145 

aac etc gtg tec gcg etc gee gac gcg ctg etc gac tec gtc ccg atg 
Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Met 
• 150 155 160 

gtc gee ate acg ggc cag gtc cac cgc cgc atg ate ggc acc gac gee 
Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly Thr Asp Ala 
165 170 175 

ttc cag gag acg ccc ata gtc gag gtc acc cgc tec ate acc aag cac 
Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He Thr Lys His 
180 185 190 195 

aat tac ctt gtc ctt gat gtg gag gac ate ccc cgc gtc ata cag gaa 
Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val He Gin Glu 
200 205 210 

gee ttc ttc etc gcg tec teg ggc cgt cct ggc ccg gtg ctg gtc gac 
Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val Leu Val Asp 
215 220 225 

ate ccc aag gac ate cag cag cag atg gee gtg ccg gtc tgg gac acc 
He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val Trp Asp Thr 
230 235 240 



488 



536 



584 



632 



680 



728 



776 
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teg atg aat eta cca ggg tac ate gca cgc ctg ccc aag cca ccc gcg 824 

Ser Met Asn Leu Pro Gly Tyr lie Ala Arg Leu Pro Lys Pro Pro Ala 
245 250 255 



872 



920 



968 



aca gaa ttg ctt gag cag gtc ttg cgt ctg gtt ggc gag tea egg cgc 
Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu Ser Arg Arg 
260 265 270 275 

ccg att etc tat gtc ggt ggt ggc tgc tct gca tct ggt gac gaa ttg 
Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly Asp Glu Leu 
280 285 290 

cgc tgg ttt gtt gag ctg act ggt ate cca gtt aca ace act ctg atg 
Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr Thr Leu Met 
295 300 305 

ggc etc ggc aat ttc ccc agt gac gac ccg ttg tec ctg cgc atg ctt 
Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu Arg Met Leu 
310 315 320 

ggg atg cat ggc acg gtg tac gca aat tat gec gtg gat aag get gac 
Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp Lys Ala Asp 
325 330 335 



ctg ttg ctt gcg ttt ggt gtg egg ttt gat gat cgt gtg aca ggg aaa 1112 
Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys 
340 345 350 355 



1016 



1064 



att gag get ttt gca age agg gec aag att gtg cac att gac att gat 
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He Glu Ala Phe Ala Ser Arg Ala Lys lie Val His He Asp He Asp 
360 365 370 



cca gca gag att gga aag aac aag caa cea cat gtg tea att tgc gca 
Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser He Cys Ala 
375 380 385 

gat gtt aag ctt get tta cag ggc ttg aat get ctg eta caa cag age 
Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu Gin Gin Ser 
390 395 400 

aca aca aag aca agt tct gat ttt agt gca tgg cac aat gag ttg gac 
Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn Glu Leu Asp 
405 410 415 

cag cag aag agg gag ttt cct ctg ggg tac aaa act ttt ggt gaa gag 
Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe Gly Glu Glu 
420 425 430 435 

ate cca ccg caa tat gec att cag gtg ctg gat gag ctg acg aaa ggt 
He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu Thr Lys Gly 
440 445 450 



1208 



1256 



1304 



1352 



1400 



gag gca ate ate get act ggt gtt ggg cag cac cag atg tgg gcg gca 
Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met Trp Ala Ala 
455 460 465 

caa tat tac ace tac aag egg cca egg cag tgg ctg tct teg get ggt 

Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser Ser Ala Gly 
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1448 



1496 
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470 475 480 



WO 03/083118 




ctg ggc gca atg gga ttt ggg ctg cct get gca get ggt get tct gtg 
Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly Ala Ser Val 
485 490 495 

get aac cca ggt gtc aca gtt gtt gat att gat ggg gat ggt age ttc 
Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp Gly Ser Phe 
500 505 510 515 

etc atg aac att cag gag ctg gca ttg ate cgc att gag aac etc cct 
Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu Asn Leu Pro 
520 525 530 

gtg aag gtg atg gtg ttg aac aac caa cat ttg ggt atg gtg gtg caa 
Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met Val Val Gin 
535 540 545 

ttg gag gat agg ttt tac aag gcg aat agg gcg cat aca tac ttg ggc 
Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Tyr Leu Gly 
550 555 560 

aac ccg gaa tgt gag age gag ata tat cca gat ttt gtg act att get 
Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val Thr He Ala 
565 570 575 

aag ggg ttc aat att cct gca gtc cgt gta aca aag aag agt gaa gtc 

Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys Ser Glu Val 

580 585 590 595 
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cgt gcc gcc ate aag aag atg etc gag act cca ggg cca tac ttg ttg 1880 
Arg Ala Ala lie Lys Lys Met Leu Glu Thr Pro Gly Pro Tyr Leu Leu 
600 605 610 

gat ate ate gtc ccg cac cag gag cat gtg ctg cct atg ate cca att 1928 
Asp He He Val Pro His Gin Glu His Val Leu Pro Met He Pro He 
615 620 625 

ggg ggc gca ttc aag gac atg ate ctg gat ggt gat ggc agg act gtg 1976 
Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly Arg Thr Val 
630 635 640 

tat taatctataa tctgtatgtt ggcaaagcac cagcccggcc tatgtttgac 2029 
Tyr 

ctgaatgacc cataaagagt ggtatgecta tgatgtttgt atgtgctcta tcaataacta 2089 
aggtgtcaac tatgaaccat atgetcttet gttttacttg tttgatgtgc ttggcatggt 2149 
aatcctaatt agcttcctgc tgtctaggtt tgtagtgtgt tgttttctgt aggcatatgc 2209 
atcacaagat atcatgtaag tttcttgtcc tacatatcaa taataagaga ataaagtact 2269 

2294 

tctatgtaaa aaaaaaaaaa aaaaa 



<210> 8 
<211> 644 
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<212> PRT 

<213> Oryza sativa var. kinraaze 
<400> 8 

Met Ala Thr Thr Ala Ala Ala Ala Ala Ala Ala Leu Ser Ala Ala Ala 
15 10 I 5 

Thr Ala Lys Thr Gly Arg Lys Asn His Gin Arg His His Val Leu Pro 
20 25 30 

Ala Arg Gly Arg Val Gly Ala Ala Ala Val Arg Cys Ser Ala Val Ser 
35 40 45 

Pro Val Thr Pro Pro Ser Pro Ala Pro Pro Ala Thr Pro Leu Arg Pro 
50 55 60 

Trp Gly Pro Ala Glu Pro Arg Lys Gly Ala Asp He Leu Val Glu Ala 
65 70 75 80 

Leu Glu Arg Cys Gly Val Ser Asp Val Phe Ala Tyr Pro Gly Gly Ala 

85 90 95 

Ser Met Glu lie His Gin Ala Leu Thr Arg Ser Pro Val lie Thr Asn 
100 105 HO 

His Leu Phe Arg His Glu Gin Gly Glu Ala Phe Ala Ala Ser Gly Tyr 
115 120 125 



Ala Arg Ala Ser Gly Arg Val Gly Val Cys Val Ala Thr Ser Gly Pro 
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130 



135 



140 



Gly Ala Thr Asn Leu Val Ser Ala Leu Ala Asp Ala Leu Leu Asp Ser 
145 150 155 160 

Val Pro Met Val Ala He Thr Gly Gin Val His Arg Arg Met He Gly 
165 170 175 

Thr Asp Ala Phe Gin Glu Thr Pro He Val Glu Val Thr Arg Ser He 
180 185 190 

Thr Lys His Asn Tyr Leu Val Leu Asp Val Glu Asp He Pro Arg Val 
195 200 205 

He Gin Glu Ala Phe Phe Leu Ala Ser Ser Gly Arg Pro Gly Pro Val 
210 215 220 

Leu Val Asp He Pro Lys Asp He Gin Gin Gin Met Ala Val Pro Val 
225 230 235 240 

Trp Asp Thr Ser Met Asn Leu Pro Gly Tyr He Ala Arg Leu Pro Lys 
245 250 255 

Pro Pro Ala Thr Glu Leu Leu Glu Gin Val Leu Arg Leu Val Gly Glu 
260 265 270 



Ser Arg Arg Pro He Leu Tyr Val Gly Gly Gly Cys Ser Ala Ser Gly 
275 280 285 
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Asp Glu Leu Arg Trp Phe Val Glu Leu Thr Gly He Pro Val Thr Thr 
290 295 300 

Thr Leu Met Gly Leu Gly Asn Phe Pro Ser Asp Asp Pro Leu Ser Leu 
305 310 315 320 

Arg Met Leu Gly Met His Gly Thr Val Tyr Ala Asn Tyr Ala Val Asp 
325 330 335 

Lys Ala Asp Leu Leu Leu Ala Phe Gly Val Arg Phe Asp Asp Arg Val 
340 345 350 

Thr Gly Lys He Glu Ala Phe Ala Ser Arg Ala Lys He Val His He 
355 360 365 

Asp He Asp Pro Ala Glu He Gly Lys Asn Lys Gin Pro His Val Ser 
370 375 380 

He Cys Ala Asp Val Lys Leu Ala Leu Gin Gly Leu Asn Ala Leu Leu 
385 390 395 400 

Gin Gin Ser Thr Thr Lys Thr Ser Ser Asp Phe Ser Ala Trp His Asn 
405 410 415 

Glu Leu Asp Gin Gin Lys Arg Glu Phe Pro Leu Gly Tyr Lys Thr Phe 
420 425 430 

Gly Glu Glu He Pro Pro Gin Tyr Ala He Gin Val Leu Asp Glu Leu 

435 440 445 
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Thr Lys Gly Glu Ala He He Ala Thr Gly Val Gly Gin His Gin Met 
450 455 460 

Trp Ala Ala Gin Tyr Tyr Thr Tyr Lys Arg Pro Arg Gin Trp Leu Ser 
465 470 475 480 

Ser Ala Gly Leu Gly Ala Met Gly Phe Gly Leu Pro Ala Ala Ala Gly 
485 490 495 

Ala Ser Val Ala Asn Pro Gly Val Thr Val Val Asp He Asp Gly Asp 
500 505 510 

Gly Ser Phe Leu Met Asn He Gin Glu Leu Ala Leu He Arg He Glu 
515 520 525 

Asn Leu Pro Val Lys Val Met Val Leu Asn Asn Gin His Leu Gly Met 
530 535 540 

Val Val Gin Leu Glu Asp Arg Phe Tyr Lys Ala Asn Arg Ala His Thr 
545 550 555 560 

Tyr Leu Gly Asn Pro Glu Cys Glu Ser Glu He Tyr Pro Asp Phe Val 
565 570 575 



Thr He Ala Lys Gly Phe Asn He Pro Ala Val Arg Val Thr Lys Lys 
580 585 590 



Ser Glu Val Arg Ala Ala He Lys Lys Met Leu Glu Thr Pro Gly Pro 
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595 600 605 

Tyr Leu Leu Asp He lie Val Pro His Gin Glu His Val Leu Pro Met 
610 615 620 

He Pro He Gly Gly Ala Phe Lys Asp Met He Leu Asp Gly Asp Gly 

625 630 635 640 

Arg Thr Val Tyr 



<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 9 

gctctgctac aacagagcac a 



<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

agtcctgcca tcaccatcca g 



<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

ctgggacacc tcgatgaat 

<210> 12 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

caacaaacca gcgcaattcg tcacc 
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<210> 13 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 13 

catcaccaac cacctctt 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

aactgggata ccagtcagct c 

<210> 15 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 

tgtgcttggt gatgga 

<210> 16 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 16 

tcaaggacat gatcctggat gg 

<210> 17 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
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<400> 17 

cagcgacgtg ttcgccta 

<210> 18 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 18 

ccaccgacat agagaatc 

<210> 19 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 19 

acacggactg caggaata 



<210> 20 
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<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 20 

ttacaaggcg aatagggc 

<210> 21 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 21 

gcatcttctt gatggcg 

<210> 22 
<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: primer 
<400> 22 

atgcatggca cggtgtac 

<210> 23 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence '.primer 
<400> 23 

gattgcctca cctttcg 

<210> 24 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 24 

aggtgtcaca gttgttg 
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<210> 25 
<2U> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 25 

agaggtggtt ggtgatg 

<210> 26 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 26 

gctttgccaa catacag 

<210> 27 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: primer 
<400> 27 

cagcccaaat cccattg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 28 

atgtaccctg gtagattc 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<220> 
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<221> variation 
<222> 15 

<223> n represents a, c, g or t 
<400> 29 

gtttygctay ccggngg 

<210> 30 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 30 

ggaaacagct atgaccatg 

<210> 31 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 31 
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ccgggagctg catgtgtcag agg 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 32 

gggctggcaa gccacgtttg gtg 

<210> 33 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 33 

ccccagccgc atgatcggca ccgacgcctt 



<210> 34 
<211> 27 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 34 

cggtgccgat catgcggctg gggacct 
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